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Real party in interest 

Xiaoda (Richard) Xiao 
135 Belchertown Road 
Amherst, MA 01002 
Tel: (413) 253-7456 
(413)253-0263 

Related appeals and interferences None 

Status of claims 

Claims 12-26 (all the claims) are rejected 

Status of amendment 

Claim 26 has been amended to be in independent form including the 
recitation of claims 23-25. Entry of this amendment is proper. 37 CFR 
41.33(a)(2) 
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Summary of the claimed subject matter 

An interior blind spot mirror which is mounted on the pillar of 
the window frame inside a vehicle on the driver's side completely 
eliminates the blind spot. The interior blind spot mirror includes an 
extension serving as a bridge between the mirror and the base which can 
be removed from the extension. There are two ball joints on either end of 
the extension which enable a user to conveniently adjust the mirror to a 
desired position. The base includes a soft pad sandwiched between the 
base and the double stick foam adhesive so that the base can fit pillars of 
different shapes. The interior blind spot mirror also includes an alternative 
base constructed of soft material such as polymer which can be mounted 
on all shapes of the window frames inside vehicles without the soft pad 
being attached to the bottom of the base. There is a mounting box on top 
of the base having a U-shaped notch for the ball joint box on the lower end 
of the extension to be slidably affixed onto the base. In use, a driver of a 
vehicle should first mount the base on the pillar of the window frame on 
his/her left side and wait for two hours in order to let the adhesive reach its 
ultimate strength before inserting the extension of the mirror into the U- 
shaped notch on the mounting base. The interior blind spot mirror can be 
mounted on the passenger's side as well as on the driver's side. 
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Grounds of rejection to be reviewed on appeal 

Claims 12-14, 16-17 and 23-26 stand rejected as obvious over 
DeLine 6,450,193 in view of Stern 3,741,632 and further in view of Sharp 
4,244,548. 

Claims 15, 18, 19 and claims 20-21 are rejected in still further 
view of Bury et al. 3,928,894. 

Claim 22 is rejected in still further view of Manzoni 4,558,840. 



Argument 

Appellant does not believe that the claims are obvious as, for a 
claim to be rendered obvious, the reasonable combination of prior art 
references must teach or suggest each recited feature of the claim. 

On page 2 of the Office action (in the last 5 lines) it is 
acknowledged that DELINE does not disclose an exterior assemble 
adjustment, extending through the plastic mount and acting in cooperation 
with the frictional board for adjusting a tightness of the first ball joint 
against the plastic mount. 



5 



The Office Action acknowledges that DeLine does not teach " a 
frictional board with a centrally-located ball pit, the factional board 
located inside the plastic mount intermediate the plastic mount and the 
mirror; and an exterior accessible adjustment, extending through the 
plastic mount and acting in cooperation with the frictional board for 
adjusting a tightness of the first ball joint against the plastic mount; and 
extending through the plastic mount and into the frictional board, the 
adjustment part providing user-adjustment of tightness of the first ball 
joint against the plastic mount." (Office action page 2, starts from line 8) 

In this regard, see, e.g. Fig 3 B of appellant's application 
illustrating one embodiment that includes screws extending through the 
plastic mount and acting in cooperation with the frictional board for 
adjusting a tightness of the first ball joint against the plastic mount. 

The Office Action declares that "Stern teaches of a mirror being 
one of shatterproof glass and a Plexiglas (see Stern Col. 2 Lines 62-63) . . 

What Stern discloses in Col. 2 Line 62-63 is "An antiglare mirror 
according to claim 1, in which the prism surface carries a reflective 
metallic coating." This is about antiglare coating and not a mirror being 
one of shatterproof glass and a plexiglas. 

Appellant agrees, however, that Stern's disclosure is a convex 
rearview mirror, (see Stern Col. 2 Line 43, claiml.) In this regard, "When 
a prior art reference merely discloses the structure of thiMilaimcd 




of the claimed compound, evidence showing that attempts to prepare 
that compound were unsuccessful before the date of invention will be 
adequate to show inoperability " In re Wiggins, 488 F, 2d 538, 179 
USPQ 421 (CCPA 1971) 

According to MPEP 2121.02 n, although Stern's convex rearview 
mirror discloses the structure of a convex plexiglas rearview mirror, 
evidence - all the driving schools and road test for the driver license 
require a driver to be turn around to see if there is a passing vehicle 
hidden in the spot blind to the driver before driving the vehicle - shows 
that its attempt to eliminate the blind spot is unsuccessful. 

"Further," the Office Action declares, (page 3, line5) " Sharp 
teaches of a frictional board (see Sharp Fig 3 Numeral 50) with a 
centrally-located ball pit (34), the frictional board located inside the plastic 
mount intermediate the plastic mount . . " 

This figure is reproduced below: 
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The Office Action indicates there is disclosed, as part of the 
frictional board (pressure plate) 50, a centrally-located ball pit 34. Note 
that element 34 is the ball seat member 34 of the clamping assembly 30. 
See Sharp Fig 1-2 and Sharp Col.3, lines 15-20. Thus, element 30 does not 
meet this recitation of being part of frictional board 50. 

In fact, the part of plate 50 best corresponding to the recited ball pit 
would be portion 56. But portion 56 is not centrally-located as recited. 
Further, the principal of operation of Sharp's disclosure is completely 
different from that of the appellant's invention. 

Indeed, the teaching is to provide a pivoting assembly as per Col. 
3, beginning at line 15: "a ball joint and clamping assembly 30 [that] 
comprises four principal parts in addition to the supporting ball member, 
namely: a ball seat member 34, a body clamping member 40, a ball 
clamping member 50 mounted on portions of member 40, and adjustable 
tensioning screw 60. " 

"The ball seat member 34 is a rigid piece formed with a spherically 
concave portion 35 to receive and cradle the outer side of the ball 32, and 
with substantially flat bordering portions 37 which bear and are fixed 
against the outer side of portions of the body wall at 16 that border the 
opening 17. The concave, ball cradling portion 35 has an opening 36 in its 
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base through which the ball stud 31 extends to the mirror base top 22. The 
opening 36 is made large enough to accommodate the required angular 
adjustability of the mirror head relative to the stud 31." 

See the passage beginning at line 52: "The ball clamping member 
50 in the illustrated embodiment is formed as a substantially rigid yet 
resilient pressure plate that extends and is supported between the 
upstanding legs 44 and 46 of the body clamping member 42. One end of 
the plate 50 is engaged pivotably with leg 44, as by being formed with a 
tongue 51 fitting into a slot 45 formed in that leg. The opposite end of the 
plate 50 is engaged loosely with the other leg 46 of the body clamp 
member, so as to be displaceable relative to leg 46 in the direction toward 
the base portion 41, Le. toward the ball 32 and the bordering body wall 
16. For this purpose the plate 50 may be formed with an upturned end 52 
from which a lip 53 is stuck out to protrude laterally into a clearance 
opening 47 formed in leg 46. The lip 53 has a limited range of free motion 
in the clearance opening 47 to limit displacement of the pressure plate 50 
in the direction away from the body wall at 16. End 52 of plate 50 can be 
forced down into assembled position " 

Claim 12 is therefore non-obvious. 

Sharp's mounting base is offered for the rejection of claim 13. The 
Office action remarks (last paragraph on page 2): "Regarding claim 13, 
DeLine in view of Stern and in further view of Sharp discloses a mounting 
base (see Sharp Fig. 1 Numeral 20) with a mounting surface (29) for 
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detachably mounting (see Sharp Col. 3 lines 8-14 the mounting base (20) 
to a surface (vehicle body), the extension arm (31) connecting the 
mounting base (20) to the plastic mount (10) 

Sharp Col. 3 lines 8-14 reads: "The bracket 25 is first fastened onto 
the pad 29 and a vehicle body by engagement of the screw 27, and then 
the mirror base is placed over the bracket and is fastened to it by a screw 
24 so that the base flange 23 presses the outer portion of the pad 29 
against the surface to which the pad and the bracket are mounted. 

Clearly, bracket 25 and pad 29 are two pieces fastened together by 
screw 27, and the mirror base is connected to the bracket by a screw 24. 
Stud 31 is referred to as the extension arm of Appellant's invention, (see 
Fig.3 A, Fig.8 B of Appellant's invention) but stud 31 "having the ball 32 
fixed on its upper or free end." (Sharp Col. 2, lines 65-66) and does not 
connect bracket 25 and pad 29 to the mirror base. Rather, it is screw 24 
that connects the mirror base to bracket 25. Compare to Sharp's stud 31, 
Appellant's extension arm 21 (Appellant's invention Fig.2) has two ball 
joints on either of the two end. And in review of MPEP 2121.02 II, 
Sharp's disclosure as prior art reference does not contain an "enabling 
disclosure" . . . 

Thus, claim 13 is non-obvious. 

In view of the disclosed SHARP structure, even if this SHARP 
structure were used in a mounting base, the mounting base of the 
appellant's invention would not result. 
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Regarding claim 14," the Office Action recites, (Office Action 
page 4 line 3) "DeLine in view of Stern and in farther view of Sharp 
discloses a ball joint box (see Deline Fig. 1 1 Numeral 5 16b) secured to a 
mounting base (516) mounted within the joint box (516); and second ball 
joint (514b) located at second end of the extension arm (514), the second 
joint (5 14b) mounted within the joint box (5 1 6b) wherein, each end of the 
extension arm (514) provides a flexible adjustment point so that the mirror 
can be flexibly adjusted at either end of the extension arm (Col. 13 Lines 3- 
8) 

Appellant has reviewed that particular passage of DeLine 5 s 
disclosure and finds it read like this: "Preferably, passageway 514b is 
flared outwardly at either end of facilitate movement of the mirror wiring 
as one or both ball members are pivoted within their respective sockets, 
thereby, substantially reducing the possibility of cutting or damaging the 
wiring as the mirror and or/arm 5 14 are pivoted relative to the mount 
516" 

See the reproduction of DeLine Fig. 1 1 below: 
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DeLine's arm (514) is a "double ball mounting arm, which 
comprises a central shaft portion 514a and a ball member 514b and 514c 
positioned at opposite ends of the shaft portion 514a, A passageway 514d 
is provided through mounting arm 514, preferably through a center 
portion of ball member 514b and 514c and shaft portion 5 14a, for 
receiving and routing the mirror wire 511 through passageway 516d of 
mount 516 to a corresponding passageway 510a of interior rearview 
mirror 510. " 

See Appellant's invention Fig.2, extension arm 21 and starts at the 
bottom line of page 10 " . .extension 21 which has a curving upper part." 
DeLine's central shaft portion 514a is a straight arm. In addition, 
Appellant's mounting box 22 comprises 2 screw holes 40 and 41, through 
which the 2 screws 45 and 46 are used to adjust the tightness of the 
friction applied against the frictional board at the second ball joint and Fig. 
3 B shows the plastic mount on the first ball joint, wherein, screw 43 and 
44 are provided through two holes 47, 48 in back exterior 24, and 51, 52 in 
frictional board 56 to adjust the tightness of the friction applied against 
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ball pit 61, or the first ball joint. DeLine's disclosure does not have the 
above recited features. Furthermore, DeLine's rearview mirror is of a 
power adjustment which is of a different operational principal from that of 
Appellant's invention. And in review of MPEP 2121.02 n, the reference 
of DeLine does not contain an "enabling disclosure." 
Thus Claim 14 is non-obvious. 

"Regarding claims 16-17," the Office Action reads, "DeLine in 
view of Stern and in further view of Sharp discloses a pad (see DeLine 
Fig. 2, 16a with adhesive) of resilient material attached to a bottom of the 
pad, the double-stick foam allowing mounting the mounting base to a side 
pillar of a vehicle window frame" (Office action, page 4, lines 9-15) 

This feature of Appellant's invention has not been considered at 

all. 

The invention is an interior blind spot mirror which is mounted, 
e.g., on the driver's side, or on the passenger's side. In one embodiment, 
the base includes a soft pad sandwiched between the base and the double- 
stick foam adhesive so that the base can fit pillars of different shapes. The 
interior blind spot mirror also includes an alternative base constructed of 
soft material such as polymer which can be mounted on different shapes of 
pillars of the window frames without the soft pad being attached to the 
bottom of the base. (See Abstract and Fig. 4, Fig. 6 and Fig. 8 of 
Appellant's application.) 

The rejection of claim 16 - 17 is found on Office Action page 4. 
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"DeLine in view of Stern and in further view of Sharp describes a 
pad (see DeLine Figure 2, 16a with adhesive) of resilient material attached 
to a bottom of the mounting base, the pad allowing mounting of the 
mounting base by fitting to different shaped vehicle pillars (Col. 4 line 48- 
51 and line 62-66,) and further a double-stick foam adhered to a bottom of 
the pad (see DeLine Figure 2, 16a with adhesive,) the double-stick foam 
allowing mounting of the mounting base to a side pillar of a vehicle 
window frame (Col 4 lines 48-51 and lines 62-66.) 

DeLine Figure 2 is reproduced below: 
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Mounting base 16 of mounting assembly 12 is secured to a 
mounting plate 16a (commonly referred to in the art as a mirror mounting 
button), which is secured to interior surface 18a of the windshield 18. 
Mounting base 16a may be secured to the interior surface of the 
windshield , such as by an adhesive, or maybe secured to a headliner or 
console (not shown) at or adjacent to an upper edge of the windshield, 
without affecting the scope of the present invention." (Deline, Col. 4, line 
58-66) 

Appellant has reviewed these passages and finds no mention of 
element 16 being "a pad of resilient material attached to a bottom of the 
mounting base by fitting to different shaped vehicle pillars." 

Rather, element 16 is referred to as a mounting base 16 and 
element 16a as a mounting plate, secured by adhesive to the windshield 
and not to a side window pillar. 

Thus, the reference does not teach or suggest the features of claim 

16 for which it was offered. 

Claim 16 is non-obvious. 

Similarly, appellant does not see the recited feature of "a double- 
stick foam adhered to a bottom of the pad, the double-stick foam allowing 
mounting the mounting base to a side pillar of a vehicle window frame." 

Thus, the reference does not teach or suggest the features of claim 

17 for which it was offered. 
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Claim 17 is also non-obvious. 

Claim 23 has recitations that are slightly different but still require 
the frictional board include a centrally-located ball pit (with the frictional 
board located inside the plastic mount intermediate the plastic mount and 
the mirror). Thus claim 23 is also non-obvious. 

Appellant does not see the claim 24-25 recitations of (the 
frictional board further comprises two planar surfaces extending along a 
longitudinal length of the mirror on two sides of the ball pit) the 
adjustment part comprises two screws for adjusting the friction applied 
against the first ball joint. 

The Office Action indicates that two screws would be obvious, as 
a mere duplication of working parts, one screw on each side of the ball pit. 
This does not make sense as one side of the ball pit (left side with 
elements 44, 45 and 51) is a pivoting point. It is senseless to place an 
adjustment screw near the pivoting point. 

Accordingly, claim 25 is non-obvious. 

The recitations of claim 26 are believed non-obvious for the 
references do not teach or suggest at least "the frictional board with a 
centrally-located ball pit comprises a screw hole on each of two planar 
surfaces extending on the two sides of the ball pit, each screw hole 
securing one of the two screws, wherein, user-adjustment of the two 
screws adjusts the friction applied against the first ball joint." 
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The Office action reads (page 5, line 9)," Claims 15, 18, 19 and 
20-21 are rejected under 35 U.S.C. 103 (a) as being unpatenable over 
DeLine in view of Stern and in further view of Sharp and in further view 
of Bury et al. 

According to the Office action, "Bury et al. teaches of a mounting 
box (see Bury et al. Fig. 1 Numeral 10) with a U-shaped top surface on the 
mounting base (20), the mounting box (10) slidably accepting the ball 
joint box (20) so that the ball joint box (20) is slidably affixed within the 
mounting base against the U-shaped top surface." (see Col. 2 lines 50-60) 

Col. 2 lines 50-60 of Bury et al. reads: "a mounting system 
comprising a base plate or clip 10 adhered to a surface, such as a portion 
of a windshield 50, and adapted to slidably receive a mounting member 
20. The clip 10 will preferably be preassembled, by an adhesive bond, to 
the windshield 50 to facilitate handling. The mounting member 20 may 
subsequently be slid over the clip in the direction of the arrow A and 
clamped thereon through the Use of set-screw 28. A mirror assembly 30 is 
typically fixed or removably attached to the mounting member 20." 
Below is the reproduction of Bury et al. Fig 1 . 
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Clearly Numeral 10 is not a "mounting base with a U-shaped top 
along the longitudinal length of the base," but a clip with outwardly 
flanged shoulders 12 over which a channel shaped base member 20 is slid 
and fixed through the use of set-screw 28. 

It makes sense if numeral 10 of Bury et al. is described as an 
upstanding U-shaped top, but the mounting base of Appellant's invention 
is featured with a U-shaped top along the longitudinal length of the base 
with wedged-in edges along the major axis, (see Fig. 2. 23) With the 
different features recited above, the operational principles of the two are 
completely different, e.g., Bury's clip 10 is adhered to a portion of 
windshield while the mounting base of Appellant's invention is mounted 
on a side window pillar inside a vehicle, Bury's mirror assembly is 
mounted by sliding it over clip 10 while the mounting box of Appellant's 
invention is slidably affixed within the U-shaped top of the mounting 
base, mounting assembly 20 of Bury's disclosure is fixed to clip 10 
through the use of a screw set 28 against lip portion 16, while mounting 
box 22 of Appellant's invention is simply slid into U-shaped mounting top 
23 . In further review of MPEP 2121.02 II, Burt et al.'s reference does not 
contain an "enabling disclosure." 

Thus claim 15 is non-obvious. 

Similarly, claim 18 is non-obvious 
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Claim 19 is non-obvious for the same reason. 

Claim 20-21 are rejected in further view of BURY, "DeLine in 
view of Stern and in further view of Sharp and in further view of Bury et 
al. discloses the claimed invention . . ." (Office Action page 7, line 1-13) 
No teaching of Bury et al. is offered as to the features recited by these 
claims. Thus, it appears that the combination of DeLine, Stern and Sharp, 
together with the mere duplication of working parts, forms the bases for 
this rejection. 

But, as discussed above, there is no advantage or motivation for 
the use of four screws for adjusting the friction applied against the first 
and second ball joints, where the pivoting arrangement of Sharp is used. 

Accordingly, claim 20 is non-obvious. 

As to claim 21, the recitation compares to 26; "the frictional 
board with a centrally-located ball pit comprises a screw hole on each of 
two sides of the ball pit, each screw hole securing one of the four screws, 
the ball joint box comprises a frictional board with a centrally-located ball 
pit and a screw hole on each of two sides of the ball pit, the screw holes of 
the ball joint box frictional board each securing one of the four screws, ." 
This is a structure different and non-obvious over Sharp (alone or together 
with the other references). And in further review of MPEP 2121 .02 n, all 
these prior art references do not contain an "enabling disclosure " 

Thus claim 21 is also non-obvious 
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The office action indicates that claim 22 is rejected in further 
view of Manzoni (U.S. Patent No. 4,558,840). "Manzoni teaches the 
mirrors assembly mounting base with a mounting surface for mounting the 
mounting base on either of a driver side and a passenger side pillar of a 
vehicle front window frame (see Manzoni Fig 1, Col. 1 Lines 45 -46 and 
Col 1 lines 65-Col, 2 line 5)." 

Below is the reproduction of Monzini's Fig 1 




"Fig.l shows a rearview mirror casing 1, made in this example of plastic 
material, which is mounted on a support member or base 2 by way of an 
intermediate member 3 which consists of a metal plate secured on the base 
of the case 1." 

"The support member 2 is secured in a known manner to the 
vehicle body panel or gusset T of the car door adjacent the window." 
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It is unarguable that Manzoni' s disclosure is related to the 
exterior side rearview mirror which is mounted "on the gusset of the car 
door adjacent to the window" and not on a window pillar inside a 
vehicle as claim 22 of Appellant's invention describes. Note that "a side 
pillar of a vehicle front window frame" is separated from the car door. In 
further review of MPEP 2121.02 n, the reference of Manzoni does not 
contain an "enabling disclosure " 

Thus claim 22 is non-obvious. 

All the claims are believed to be non-obvious. If there is anything 
that is obvious, it is surprisingly obvious that the examiner does not 
understand the features of Appellant's invention, nor does he understand 
that of the prior art references for the rejection of the claims, or he could 
not have taken those simple elements such as a shatterproof glass for a 
antiglare coating, a mounting plate adhered to a windshield (DeLine) for a 
soft mounting pad that fits different shapes of window pillars, clip 10 
(Bury Fig. 1) for a U-shaped top along the major axis of the mounting 
base (Fig. 2 of Appellant's invention), a gusset on the car door (Manzoni 
Fig. 1) for an inside window pillar of Appellant's invention, leave alone 
the complicated features such as the pivoting adjustment (Sharp) which 
the examiner takes for the symmetrical adjustment of Appellant's 
invention. 
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The Office action also convinces Appellant that the examiner does 
not have a driver's license, for if he does, he should have known the 
regulation of turning around to check the blind spot which the road test for 
a driver to be requires. 

He probably also needs an ESL tutor, because Appellant 
respectfully notices that "In view of DeLine, in further view of Stern, and 
in further view of Sharp and in further view of Bury and in further view of 
Monzoni " and so forth, plus word for word duplication of Appellant's 
specification, and that of 37 CFR takes 7 pages and 10 lines of the 8- page 
Office action without a single word of his own except for, of course, a 
bunch of "howevers," "buts" and "ands " 

I wish the Board disregard the above comments if it goes too far 
away from the subject matter. But I want to remind the examiner of 37 



"In rejecting claims for want of novelty or for obviousness, the 
examiner must recite the best reference at his or her command. When a 
reference is complex or shows or describes inventions other than that 
claimed by the applicant, the particular part relied on must be described as 
nearly as practicable pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." 

T> 

By the way, according to the publication of NHS A, the conventional 
rearview mirrors and the interior blind spot mirror of Appellant's 
invention are not of the same subject matter, (see the copy of the letter 
fromNH§A.) 



CFR(c)(2) 
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Claims appendix 

12. ( previously presented) An interior blind spot mirror, 
comprising: 

a mirror having one of a rectangular and an oval shape, 

the mirror being one of a shatterproof glass and a plexiglas, 

the mirror finished with an antiglare coating, 

the mirror being one of a convex surface and a flat surface; 

a plastic mount supporting the mirror, 

the plastic mount having a curving back exterior surface and a 

mounting hole in a center of the back; 

an extension arm comprising a first ball joint located at a first 

end of the extension arm, 

the first ball joint mounted in the mounting hole of the plastic 

mount; 

a frictional board with a centrally-located ball pit, 
the frictional board located inside the plastic mount 
intermediate the plastic mount and the mirror; and 



an exterior accessible adjustment, extending through the plastic 
mount and acting in cooperation with the frictional board for adjusting a 
tightness of the first ball joint against the plastic mount. 

13. (previously presented) The mirror of claim 12, further 
comprising: 

a mounting base with a mounting surface for detachably 
mounting the mounting base to a surface, 

the extension arm connecting the mounting base to the plastic 

mount. 

14. (previously presented) The mirror of claim 13, further 
comprising: 

a ball joint box secured to the mounting base; and a second ball 
joint located at a second end of the extension arm, 

the second ball joint mounted within the ball joint box, 

wherein, 

each end of the extension arm provides a flexible adjustment 
point that the mirror can be flexibly adjusted at either end of the extension 
arm. 

15. (previously presented) The mirror pf claim 14, further 
comprising: 
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a mounting box with a U-shaped top surface within the 
mounting base, 

the mounting base slidably accepting the ball joint box so that 
the ball joint box is slidably affixed within the mounting base against the 
U-shaped top surface. 

16. (previously presented) the mirror of claim 14, further 
comprising: 

a pad of resilient material attached to a bottom of the mounting 
base, the pad allowing mounting of the mounting base by fitting to 
different shaped vehicle pillars. 

17. (previously presented) The mirror of claim 16, further 
comprising: 

a double-stick foam adhered to the bottom of the pad, the 
double-stick foam allowing mounting the mounting base to a side pillar of 
a vehicle window frame. 

18. (previously presented) The mirror of claim 14, wherein, 
the mounting base comprises a central piece of a 

protuberant, rectangular shape and with wedged-in edges along a major 
axis, and ii) a U-shaped mounting box with wedged-in sides, 
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the mounting box slidably accepting the the ball joint box so 
that the ball joint box is slidably affixed within the mounting base against 
the U-shaped mounting box, 

the ball joint box glued into the mounting box. 

19. (previously presented) The mirror of claim 17, further 

comprising: 

a mounting box comprising wedged-in edges on a major 

axis, 

the mounting box provides a protuberant central piece of 
the mounting base, 

20. (previously presented) The mirror of claim 14, further 

comprising: 

four screws for adjusting the friction applied against the 
first and second ball joints. 

21. (previously presented) The mirror of claim 20, wherein, 
the frictional board with a centrally-located ball pit 

comprises a screw hole on each of two sides of the ball pit, 

each screw hole securing one of the four screws, 
the ball joint box comprises a frictional board with a 

centrally-located ball pit and a screw hole on each of two sides of the ball 
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pit, the screw holes of the ball joint box frictional board each securing one 
of the four screws, wherein, 

user-adjustment of the screws adjusts the friction applied ' 
against the first and second ball joints. 

22. (previously presented) The mirror of claim 12, further 
comprising: 

a mounting base with a mounting surface for mounting the 
mounting base on either of a driver side and a passenger side pillar or, a 
vehicle front window frame, 

the extension arm connecting the mounting base to the 

plastic mount. 

23. ( previously presented) An interior blind spot mirror, 
comprising: 

a mirror having one of a rectangular and an oval shape, 
the mirror being one of a shatterproof and a plexiglas, 
the mirror being one of a convex surface and a flat surface; 
a plastic mount supporting the mirror, 
the plastic mount having a curving back exterior surface 

and a mounting hole in a center of the back; 

an extension arm comprising a first ball joint located at a 

first end of the extension arm, 
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the first ball joint mounted in the mounting hole of the 

plastic mount; 

the frictional board located inside the plastic mount 
intermediate the plastic mount and the mirror; and 

an exterior accessible adjustment part, extending through 
the plastic mount and into the frictional board, the adjustment part 
providing user-adjustment of a tightness of the first ball joint against the 
plastic mount. 

24. (previously presented) the mirror of claim 23, wherein the 
frictional board further comprises two planar surfaces extending along a 
longitudinal length of the mirror on two sides of the ball pit. 

25. (previously presented) The mirror of claim 24, wherein, 
the adjustment part comprises two screws for adjusting the 

frictions applied against the first ball joint. 

26 (currently amended) An interior blind spot mirror, 

comprising: 

a mirror having one of a rectangular and an oval shape, 
the mirror being one of a shatterproof glass and a plexiglas, the mirror 
finished with an antiglare coating, the mirror being one of a convex 
surface and a flat surface; 
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a plastic mount supporting the mirror, the plastic mount 
having a back exterior surface and a mounting hole in a center of the back; 

an extension arm having a curving upper portion 
comprising a first ball joint located at a first end of the extension arm, the 
first ball joint mounted in the mounting hole of the plastic mount : wherein, 

the frictional board further comprises two planar surfaces 
extending along a longitudinal length of the mirror on two sides of the ball 
EiL 

the adjustment part comprises two screws for adjusting 
the friction applied against the first ball joint 

the frictional board with a centrally-located ball pit 
comprises a screw hole on each of two planar surfaces extending on two 
sides of the ball pit. 

each screw hole securing one of the two screws, wherein. 

user-adjustment of the two screws adjusts the friction 
a pplied against the first ball joint. 

the extension arm comprising a second ball joint located 
at a second end of the extension arm, the second ball joint mounted in the 
mounting hole of the mounting box, wherein. 

an frictional board fiirther comprises two planar surfaces 
extending along the longitudinal length of the mounting baseon two sides 
of the ball pit. 
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the frictional board with a centrally-located ball pit also 
serves as a bottom of the mounting box, 

the frictional board further comprises two screw holes on 
each of two sides of the cantrally-located ball pit. 

the adjustment part comprises two screws for adjusting the 
friction applied against the second ball joint. 



Evidence appendix 

See the enclosed copies of Appellant's application, prior art 
references and Office action (final). 

Other related proceeding appendix 

See the copy of the letter from NHS A referred to as authoritarian 
publication. 
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INTERIOR BLIND SPOT MIRROR 

This application claims benefit to US provisional patent application No. 60/505,279 
Sept. 23/2003. 

TECHNICAL FIELD 

The invention relates to an interior blind spot rear view mirror for motor vehicles, and 

more specifically to a mirroring system having the standard adjustment features that 
allow a driver of a vehicle to adjust the mirror to such a desired position that the mirror of 
the present invention can meet the eye level of a driver, and completely eliminate the 
blind spot. The interior blind spot mirror of the present invention includes a rectangular, 
or oval-shaped mirror constructed of convex glass or plexiglas, a curving extension 
which serves as a bridge between the above mentioned mirror and a separate base which 
has a pad constructed of resilient material such as polymer attached to the bottom of the 
separate base. Two double stick foam attachment means attached to the above mentioned 
pad to enable the separate base of the interior blind spot mirror to be fitfully mounted to 
any type of the window frames of motor vehicles which are defined hereafter as pillar(s) 
and provide a secure base for the mounting of the interior blind spot mirror of the present 
invention. Specifically, the present invention is a mirror which can be rectangular or 
oval-shaped and which includes a round, curved extension attached on the back of the 
mirror serving as a bridge between the mirror and a separate base. A ball joint is placed 
on either end of the extension, the function of which is to flexibly and yet substantially 
secure the blind spot mirror to a chosen position from which it can reflect whatever is 
within the blind spot. Additionally, the interior blind spot mirror of the present invention 
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can also be mounted on the passenger's side to further provide a device that can eliminate 
the blind spot on the passenger's side. 

A separate base of the interior blind spot mirror includes a U-shaped mounting box 
on top into which the extension of the mirror is slidably affixed. Because of a pad of soft 
attachment on the bottom of the separate base of the present invention, the separate base 
provides a flexible attachment to all types of pillars, whether it is curving, square or flat, 
and therefore enables the interior blind corner mirror of the present invention to fit all 
types of vehicles including cars, vans and trucks. 

BACKGROUND INFORMATION 

Constant lane-switching, which is inevitable while driving on a busy highway, has 
been causing greater inconvenience for a driver of a motor vehicle today than five years 
ago, and it goes without saying that the situation will aggravate in the next five years due 
to the rapidly increasing number of cars which make the already crowded highway 
system, especially around metropolitan, or densely populated urban areas become more 
crowded. As a result, while driving in highway zones like that, a driver has to constantly 
turn his/her head around to look backward at what is known as the blind spot, a spot 
neither the interior rearview mirror, nor the exterior side rear-view mirror of a vehicle is 
able to reflect, to make sure there is not a passing vehicle there before he/she switches to 
the passing lane. 

For the better part of history, automobiles don't have a blind spot mirror to speak of, 
although accidents caused directly or indirectly due to the failure of noticing the blind 
spot had concerned the insurance companies, the engineers and designers in the 
profession for a long period of time, especially since the last quarter of the twentieth 
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century. In more recent years, a round convex mirror known as fisheye was invented to 
install on top of the side rearview mirror to serve, by using its unique feature of convexity 
to widen the capacity of a conventional mirror's reflecting coverage, as the blind spot 
mirror. And upon the invention of this tiny convex mirror an improvement was made and 
a larger, round convex mirror was built to install on trucks, usually below the exterior 
side rearview mirror to serve as a blind spot mirror. Since the improved convex mirror 
was larger than "the fisheye", its capacity of reflecting coverage was greater than its 
predecessor's. And a relatively smaller round convex mirror was consequently made to 
attach on top of the exterior side rearview mirror by means of double stick foam adhesive 
to serve as the blind mirror for smaller vehicles such as family cars, vans, jeeps etc. 

Literally, many prior art patents exist in this area of technology which, in theory, 
should substantially eliminate the blind spot. In reality, however, none of them is able to 
convince a driver that the blind spot has been completely eliminated, on the contrary, due 
to the position of the exterior rearview mirror upon which the convex blind mirror was 
attached, the round convex blind spot mirror, while reflecting images inside the blind 
spot mirror, will also reflect images which are not in the blind spot. As a result a driver 
has to discern which one of these images is inside the blind spot and which is not. 
Moreover, only those bigger vehicles such as trucks and buses have enough room for the 
installation of a full-sized convex mirror without sacrificing the area of the side rearview 
mirror, as the exterior convex blind spot mirror can only be installed outside the vehicle, 
a family vehicle has to sacrifice at least one third of the area of its side rearview mirrors 
in order to put on an exterior blind spot mirror. 
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These deficiencies of the exterior blind spot mirror limited its application, while on 
the other hand the request of the blind spot mirror for automobiles, especially family 
vehicles whose numbers are increased rapidly in recent years become more urgent. And it 
is commonly acknowledged that the lacking of a blind spot mirror is one of the most 
dangerous factors that may cause terrible accidents on highways. 

Clearly, the invention of the exterior convex blind spot mirror is the advancement in 
the area of safety to the drivers under heavy traffic circumstances, yet this advancement 
is only applicable to bigger vehicles such as trucks, buses which have enough room 
below the side rearview mirror for the installation of the exterior convex blind spot 
mirror. That is, an exterior convex blind spot mirror is only effective when it is used 
properly for bigger vehicles, although, of course, due to the limitation of its position, the 
exterior convex blind spot mirror doesn't provide for a driver of a bigger vehicle with a 
complete view when a small vehicle passes by. 

Since such an advancement is not properly done, a small-sized vehicle such as a 
family car, a van, or a pick-up etc. still suffers the inconvenience caused by the blind 
spots. 

A number of blind spot mirrors have been developed which attempt to properly 
eliminate the blind spots. Examples of this prior art of blind spot mirrors include US Pat. 
No. 4,182,552 discloses a composite mirror assembly adapted to be mounted adjacent the 
driver of a vehicle to enable the driver to view objects within an area normally hidden 
from view by conventional vehicle mirrors. An additional mirror is positioned at an angle 
with respect to the conventional side mirror. 
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US Pat. No. 4,200,359 discloses a small, flat mirror being mounted through use of a 
wedge-shaped adhesive block to the inside portion of a conventional side view mirror. 
The block positions the small mirror at an angle.of about 15 degrees to 20 degrees with 
respect to the plane of the side view mirror to thereby eliminate the blind spot. 

US Pat. No. 5,044,739 discloses a smaller auxiliary convex mirror mounted on a 
larger mirror so that the smaller auxiliary convex mirror may be tilted to a limited extent 
to more precisely position the wide angle field of view it provides. The convex mirror is 
attached to a tilting plate by an adhesive means, and the tilting plate has a central 
projecting member with a cavity. A support plate attached to the smooth base mirror by 
another adhesive means has a corresponding central bar with a spherical head which 
engaged in the cavity of the tilting plate so that the convex mirror and tilting plate are 
pivotable. 

US Pat. No. 5,566,028 discloses an apparatus, which exposes the blind spot in the 
direction in which a vehicle makes a turn, to be installed at the back of mechanically or 
electrically operated side rearview mirrors. A mechanical device, connected to a mirror 
unit and to the frame, having a diaphragm sealingly disposed therein. When a winker 
switch is activated, the diaphragm housing is activated by vacuum, causing the 
diaphragm to be sucked backwards, resulting in said mirror unit pivoting backwards to 
expose the blind spot . . . 

US Pat. No. 6,076,934 discloses a vehicle blind spot mirror with a mirror having a 
single plane outwardly curved surface, and extension member attached to the rear portion 
of the outwardly curved mirror and having a double stick foam tape attachment means on 
the opposite surface of the extension, allowing the extension and attached blind spot 
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mirror to be affixed to a vehicle's existing rearview mirror even if the rear view mirror is 
set in a recessed frame, thereby allowing for a larger blind spot mirror than the original 
rearview mirror. 

US Pat No. 6,523,965 discloses an improved mirror for use on most types of motor 
vehicles (cars and trucks) includes two flat reflecting surface used as the principal 
rearview mirror, and a second reflecting surface being oriented so as to provide a 
reflected image of traffic in the blind spot mirror. A support structure holds the principal 
reflecting surface bound to the larger reflecting surface, the blind spot mirror. Although 
the blind spot mirror is larger, only portions of it appear to the driver as it is mostly 
covered by the principal reflecting surface. The support structure between the two 
reflective surfaces has the shape of a wedge necessary for maintaining the blind spot 
mirror at the proper angle so as to reflect blind spot traffic to the eye of the driver. 

Although these prior art blind spot mirror units are adequate for the purpose for which 
they were intended, these devices either fail to completely eliminate the blind spot or cast 
the intactness of the side rearview mirror by taking a considerable portion of the side 
rearview mirror for the attachment of the blind spot mirror. The conventional side 
rearview mirror of the driver's side, which is just big enough for a driver of a vehicle to 
view objects within that angle, will become rather ineffective even if a quarter of it is 
taken for the installation of the blind spot mirror, leave alone the possibility of visionary 
confusion, such as broken, fragmental images in both mirrors, that the combination of the 
two mirrors will cause. 

Therefore, the prior art blind spot units are only suitable for a bigger vehicle such as 
a truck, a school bus that has enough rooms below the side rearview mirrors on either 
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side of the driver for the installation of the blind spot mirror units. It would obviously be 
preferable to provide a more effective, flexible device for smaller vehicles to eliminate 
the blind spot without sacrificing the conventional side rearview mirrors. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an interior blind spot mirror capable 
of covering the dead angle and completely eliminating the blind spot. 

It is another object of one or more embodiments of the present invention to provide 
an interior blind spot mirror that can be flexibly mounted on the window frame so that it 
fits all types of motor vehicles, especially for family cars, vans, and trucks as well. 

It is another object of the present invention to provide an interior blind spot mirror 
which, after being mounted on the window frame, can be adjusted to fit drivers of 
different height. 

It is another object of the present invention to provide a separate base for the interior 
blind spot mirror that can fit all types of pillars of the car windows. 

It is another object of the present invention to provide an interior blind spot mirror to 
be flexibly taken off and mounted on the separate base. 

It is another object of the present invention to provide an interior blind spot mirror 
that comprises a separate base so that a user of the present invention can mount the base 
which has a double foam stick attachment means on its bottom onto a pillar and allow the 
adhesive to reach its ultimate strength before mounting the blind spot mirror on the 
separate base. 
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It is another object of the present invention to provide an interior blind spot mirror 
that comprises a U-shaped mounting box on top of the separate base so as to enable the 
extension of the interior blind spot mirror to be slidably affixed to the separate base. 

It is another object of the present invention to provide an interior blind spot mirror 
having a base constructed of soft resilient material that enables the base to fit various 
types of pillars of the window frames of vehicles. 

It is another object of the present invention to provide an interior blind spot mirror 
that is cost efficient to install in a vehicle, making the vehicle safer. 

It is another object of the present invention to provide an interior blind spot mirror to 
the passenger's side to. eliminate the blind spot on the right side of the vehicle. 

It is a further object of the present invention to provide an interior blind spot mirror 
which is of simple construction, which achieves the stated objects in a simple, effective 
and inexpensive manner, and which solves problems and satisfies needs existing in the 
art. 

These and other objects and advantages are obtained by the interior blind spot mirror 
of the present invention, the general nature of which may be stated as including a mirror 
(rectangular or oval) having an extension, two ball joints, a U-shaped mounting box and a 
separate base which is removably attached to the interior side window frame of a vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred embodiments of the invention, illustrative of the best mode in which 
The inventor has contemplated applying the principles, are set forth in the following 
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description and are shown in the drawings and are particularly and distinctly pointed out 
and set forth in the appended claims. 

FIG. 1 is a front view of the interior blind spot mirror of the present invention 
showing the mirror properly positioned to show a passing car in what is defined as the 
blind spot on the driver's side. 

FIG. 2 is a rear view of the interior blind spot mirror of the present invention 
showing the mirror, the first ball joint between the mirror and the extension, the 
extension, the second ball joint between the extension, the joint box, and the separate 
base. 

FIG. 3, including A and B, are two section views of the ball joints and the structural 
detail of the interior blind spot mirror, the extension and the joint box. 

FIG. 4 includes three side elevations of the separate base when they are mounted on 
three geomorphically different surfaces, the curving, the square and the flat. 

FIG. 5 is a top view of a car with two interior blind spot mirrors mounted on both 
pillars of the window frames inside the vehicle. 

FIG. 6 is a sectional perspective of the second ball joint showing the relationship 
between the extension, the ball joint, the joint box, the separate base, the soft pad and the 
double side foam attachment. 

FIG. 7 is a front elevation of an oval-shaped mirror which has a soft base that can fit 
pillars of different contours. 

FIG. 8 A shows the wedging connection between the soft base and the U-shaped 
mounting box. 
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FIG. 8 B is a section of the soft base when it is connected with the mounting box and 
the extension of the interior blind spot mirror on the top. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Accordingly, the interior blind spot mirror of the present invention is shown in FIG. 
1, 2 and is indicated at 10 which generally includes a rectangular or oval-shaped mirror 
20, an extension 21 seen in FIG. 2, 3, 4, 6 and 7, and a separate base 23 seen in FIG. 2. 
Having the capacity of reflecting whatever is hidden in the blind spot, the interior blind 
spot mirror of the present invention provides for a driver with such a device that prevents 
him/her from turning around to look backward to check if there is a passing vehicle 
hidden inside the blind spot while driving. 

Although base 32 of the interior blind spot mirror of the present invention shown in 
FIG. 4 can be installed on different shaped window frames of vehicles by means of 
applying a pad of soft resilient material sandwiched between said separate base 32, and 
double stick foam attachment means 34 as seen in FIG. 4, the interior blind spot mirror 
of the present invention can also be mounted on all types of pillars by applying a soft 
base which is constructed of polymer or other soft materials as seen in FIG. 7. 

FIG. 1 illustrates that, when properly positioned, the interior blind spot mirror of the 
present invention is able to reflect a passing vehicle inside the blind spot. The interior 
blind spot mirror 10 is mounted on pillar 15 of a vehicle and forms 7-10 degrees with the 
exterior side rearview mirror 12, in which position the interior blind spot mirror of the 
present invention can completely eliminate the blind spot. 

Along with other parts, FIG. 2 illustrates that the interior blind spot mirror of the 
present invention has two ball-joints 25 and 28 at either end of extension 21 which has a 
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curving upper part. Having mounted the interior blind spot mirror of the present invention 
on the pillar of the window frame 15, as is seen in FIG.l, a driver of a vehicle can easily 
position said interior blind spot mirror 10 in a generally parallel relationship with exterior 
rearview mirror 12 by adjusting the two ball joints of which one controls extension 21, 
the other, mirror 20. After this is done, a driver can further adjust mirror 20 in the same 
manner until said mirror reflects the window on his/her left side. If he/she can see in the 
mirror the major part of the window on his/her left side, the blind spot on that side is 
eliminated. With the same method said interior blind spot mirror 10 can be mounted on 
pillar 16 as seen in F1G.5 and the blind spot on the passenger's side can be completely 
eliminated, too. Each of said two ball joints includes a base board that is fixed in a tightly 
frictional manner with said ball by two screws as seen in FIG* 3 A and B. FIG. 3 A 
shows the top rod of ball 28 being inserted into the lower end of extension 21 while the 
bottom of ball 28 fits into a concave defined as ball pit 60 on base board 55 which has 
two holes on either side of said ball pit to hold screws 45 and 46. Said ball 28 and said 
base board 55 are confined in box 22, and said two bolts 45 and 46 control the tautness of 
the friction between said ball 28 and said base board 55. The purpose here is to make 
extension 21 be adjustable in all directions and yet be affixed in any position. FIG. 3 B 
indicates that the top rod of ball 25 being inserted into the upper end of extension 21 and 
the bottom of ball 25 fits into ball pit 61 on base board 56, and two bolts 43 and 44 
control the tautness of the friction between said ball 25 and said base board 56 which is 
located inside back cover 24 of mirror 20. The purpose here is to make said mirror 20 be 
adjustable in all directions. 
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PIG- 4 A, B and C are three embodiments of the separate base of the interior blind 
spot mirror of the present invention applied on three typically different shaped pillars of 
the window frames of the vehicles. Between separate base 32 and double stick foam 
attachment 34 is a pad of soft resilient material such as polymer that enables separate 
base 32 to fit different shaped pillars. Said separate base 32 includes a U-shaped 
mounting box 23 on the top so that the bottom of joint box 22 can be slidably fit into said 
mounting box 23 and said interior blind spot mirror of the present invention is in position. 
In use, a driver should mount separate base 32 onto pillar 15 and then, in order to let the 
adhesive material reach its ultimate strength, waits for a couple of hours (or longer) 
before mounting said mirror 20 on it. 

To mount the interior blind spot mirror of the present invention on the pillar on the 
driver's side of a vehicle, a user should first measure the interior blind spot mirror of the 
present invention on the pillar of the window on his/her left side with the top of said 
mirror 20 about two inches higher than the top of said side rearview mirror 12. When that 
is done, a user may take said separate base 32 off said joint box 22 on the bottom of said 
extension 21, and then peel off the tape on the double stick foam adhesive; and then press 
said separate base 32 on the spot chosen for the mounting of the interior blind spot mirror 
of the present invention. Having fixeid said separate base 32 on pillar 15, a user should 
wait for at least two hours to let the adhesive reach its ultimate strength before inserting 
said extension 21 of the present invention into said mounting box 22. 

When the interior blind spot mirror of the present invention is properly mounted on 
pillar 15, a user can adjust mirror 20 by turning both extension 21 and mirror 20 until the 
blind spot completely disappears. The blind spot mirror of the present invention can also 
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be mounted on pillar 16 of a vehicle on the passenger's side, as a result of which the 
blind spot on the passenger's side can be eliminated, too. 

The main structures of the present invention, such as said separate base 32, said 
extension 21, said mirror frame 24, said ball joint 27 and 28 are constructed of ABS 
plastic while said bolts 43, 44, 45, 46 are constructed of alloy or stainless steel; said 
mirror 20 is constructed of antiglare, shatterproof glass or plexiglas and is made convex. 
Said pad 33 is constructed of resilient material such as polymer to enable said base 32 to 
fit different shaped pillars as is shown in FIG. 4; and said double stick foam adhesive 34 
is a kind of adhesive for plastic, leather and synthetic materials. 

FIG. 8 shows the embodiment of soft separate base 80, an alternative of separate base 
32, featuring with central piece 81, a protuberant, rectangular piece with wedged-in 
edges, of which the purpose is to enable U-shaped mounting box 70, which also has 
wedged-in sides, to be fixed on said base 80. Being constructed of soft material such as 
polymer, said soft separate base 80 can fit all geomorphic surfaces more properly than 
said separate base 32, and looks better than said separate base 32 because the former is 
thin and of one piece while the later has a pad that is at least as thick as four millimeter. 
What is claimed is: 

1. A interior blind spot mirror comprising: 

a rectangular, or an oval-shaped mirror constructed of shatterproof mirror glass or 
plexiglas and is finished with antiglare coating; said rectangular, or oval-shaped mirror 
can be convex, or conventional; 

a plastic mount with a curving back to said mirror; 
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a hole in the center of the back of said plastic mount for installing the ball joint of the 
extension; 

a frictional board with a ball pit in the center is installed inside said plastic mount for 
adjusting the tightness of said ball joint of said mirror, 

2. The interior blind spot mirror recited in claim 1 further comprising an extension which 
serves as a bridge between said mirror and the separate base; 

3. The extension recited in claim 2 includes two ball joints installed on either end of said 
extension so that said mirror can be flexibly adjusted; 

a ball joint box is built on the bottom of said extension where said extension is 
connected with said separate base, while another ball is set on the top of said extension 
where said extension is connected to said mirror. 

4. The interior blind spot mirror recited in claim 2, wherein said separate base comprises 
a mounting box with a U-shaped top for the bottom of said ball joint box to be slidably 
affixed into said separate base. 

5. The interior blind spot mirror recited in claim 3 further comprises a soft pad 
constructed of resilient material such as polymer attaches to the bottom of said separate 
base so as to enable said separate base to fit different shaped pillars of the vehicles. 

6. The interior blind spot mirror recited in claim 4 further comprises a double stick foam 
adhesive to the bottom of said soft pad so that said separate base can be attached to the 
side pillar of the window frame of a vehicle. 

7. The interior blind spot mirror recited in the above claims may alternatively comprise a 
soft base which features with a protuberant, rectangular center piece; 



14 



a center piece on said soft base features with cut-in edges along the major axis so that 
said mount box can be glued on it. 

8. The interior blind spot mirror recited in claim 6 further comprises a mounting box 
which features with cut-in edges on its major axis so that said mount box can be mounted 
on said protuberant central piece of said soft base. 

9. The interior blind spot mirror recited in claim 1 also includes four screws for adjusting 
the friction of said ball joints. 

10. The interior blind spot mirror recited in claim 8 further comprises two base boards 
each having a ball pit in the center and two holes in either side of said ball pit for said 
screws to be driven in. 

11. The interior blind spot mirror recited in claim 1 can be mounted on the pillar of the 
window frames in the front of a vehicle, and can be mounted on either side of the window 
frames of a vehicle. 



ABSTRACT 

An interior blind spot mirror which is mounted on the pillar of the window frame inside a 
vehicle on the driver's side completely eliminates the blind spot. The interior blind spot 
mirror includes an extension serving as a bridge between the mirror and the base which 
can be removed from the extension. There are two ball joints on either end of the 
extension which enable a user to conveniently adjust the mirror to a desired position. The 
base includes a soft pad sandwiched between the base and the double stick foam adhesive 
so that the base can fit pillars of different shapes. The interior blind spot mirror also 
includes an alternative base constructed of soft material such as polymer which can be 
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mounted on all shapes of pillars of the window frames without the soft pad being 
attached to the bottom of the base. There is a mounting box on top of the base having a 
U-shaped notch for the joint box on the lower end of the extension to be slidably affixed 
onto the base. In use, a driver of a vehicle should first mount the base on the pillar of the 
window frame on his/her left side and wait for two hours or more in order to let the 
adhesive reach its ultimate strength before inserting the extension of the mirror into the 
U-shaped notch on the mounting box. The interior blind spot mirror can be mounted on 
the passenger's side as well as on the driver's side. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102-of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12-14, 16-17, and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeLine (US Patent No. 6,540,193) in view of Stem (US Patent No 
3,741,632) and in further view of Sharp (US Patent No. 4,244,548). 

Regarding claims 12 and 23, DeLine discloses a mirror having one of a 
rectangular and an oval shape (see Fig 1), convex surface and a flat surface (Fig 1 ); 
plastic mount supporting the mirror (Col 12 Lines 48-52, Fig 10, Col 3 Lines 42-43, and 
Col 1 1 Lines 57-58), plastic mount having curving back exterior surface (as seen in Fig 
1 1 numeral 510) and a mounting hole (510b) in a center of the back (510); an extension 
arm (514) comprising a first ball joint (514c) tocated first end of the extension arm (514), 
the first ball joint (514d) mounted in the mounting hole (510b) of the plastic mount (510). 
DeLine does not explicitly teach a mirror being one of shatterproof glass and a 
Plexiglas, the mirror finished with antiglare coating; a frictional board with a centrally- 
located ball pit, the frictional board located inside the plastic mount intermediate the 
plastic mount and the mirror; and an exterior accessible adjustment, extending through 
the plastic mount and acting in cooperation with the frictional board for adjusting a 
tightness of the first ball joint against the plastic mount; and extending through the 
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plastic mount and into the frictional board, the adjustment part providing user- 
adjustment of tightness of the first ball joint against the plastic mount. 

However, Stern teaches of a mirror being one of shatterproof glass and a 
Plexiglas (see Stem Col 2 Lines 11-13), the mirror finished with antiglare coating (see 
Stem Col 2 Lines 62-63). Further, Sharp teaches of a frictional board (see Sharp Fig 3 
Numeral 50) with a centrally-located ball pit (34), the frictional board located inside the 
plastic mount intermediate the plastic mount and the mirror (as seen in Fig 1 of sharp); 
and an exterior accessible adjustment (see Fig 1 and 3, numeral 60), extending through 
the plastic mount (16) and acting in cooperation with the frictional board (50) for 
adjusting a tightness of the first ball joint against the plastic mount (Col 4 Lines 15-26); 
and extending through the plastic (16) mount and into the frictional board (50), the 
adjustment part providing user-adjustment of tightness of the first ball joint against the 
plastic mount (Col 4 Lines 1 5-26). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to modify the teachings of a rearview mirror of DeLine with the a 
mirror of Stern and a mirror assembly of Sharp for the purpose of reducing unwanted 
glare and increasing the viewing area, and for the purpose of adjusting the tightness of 
the ball joint against the mount, and for adjusting the overall tightness or firmness of the 
mirror assembly. 

Regarding claim 13, DeLine in view of Stem and in further view of Sharp 
discloses a mounting base (see Sharp Fig 1 Numeral 20) with a mounting surface (29) 
for detachably mounting (see Sharp Col 3 Lines 8-14) the mounting base (20) to a 
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surface (vehicle body), the extension arm (31) connecting the mounting base (20) to the 
plastic mount (10). 

Regarding claim 14, DeLine in view of Stern and in further view of Sharp 
discloses a ball joint box (see DeLine Fig 1 1 Numeral 516b) secured to the mounting 
base (516); and second ball joint (514b) located at second end of the extension arm 
(514), the second joint (514b) mounted within the joint box (516b), wherein, each end of 
the extension arm (514) provides a flexible adjustment point so that the mirror can be 
flexibly adjusted at either end of the extension arm (Col 1 3 Lines 3-8). 

Regarding claims 1 6 and 1 7, DeLine in view of Stem and in further view of Sharp 
discloses a pad (see DeLine Fig 2, 16a with adhesive) of resilient material attached to a 
bottom of the mounting base, the pad allowing mounting of the mounting base by fitting 
to different shaped vehicle pillars (Col 4 Lines 48-51 and Lines 62-66), and. further a 
double-stick foam adhered to a bottom of the pad (see DeLine Fig 2, 16a with 
adhesive), the double-stick foam allowing mounting the mounting base to a side pillar of 
a vehicle window frame (Col 4 Lines 48-51 and Lines 62-66). 

Regarding claim 24, DeLine in view of Stern and in further view of Sharp 
discloses wherein the frictional board (see Sharp Fig 1 and 3) further comprises two 
planar surfaces (Numeral 50 extends on both sides of the ball pit) extending along a 
longitudinal length of the mirror on two sides of the ball pit. 

Regarding claims 25 and 26, DeLine in view of Stern and in further view of Sharp 
discloses the claimed invention except for two screws for adjusting the friction applied 
against the first ball joint; and the frictional board with a centrally-located ball pit 
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comprises a screw hole on each of two planar surfaces extending on the two sides of 
the ball pit, each screw hole securing one of the two screws, wherein, user-adjustment 
of the two screws adjusts the friction applied against the first ball joint. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to have two screws, one on each side of the ball pit, for adjusting the friction applied 
against the first ball joint, since it has been held that mere duplication of essential 
working parts of a device involves only routine skill in the art. St. Regis Paper Co. v 
BemisCo., 193 USPQ 8. 

Claims 15,18, 19, and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeLine (US Patent No. 6,540,193) in view of Stem (US Patent No 
3.741 ,632) and in further view of Sharp (US Patent No. 4,244,548) and in further view of 
Bury et al. (US Patent No. 3,928,894). 

Regarding claim 1 5, DeLine in view of Stern and in further view of Sharp 
discloses the claimed invention as set forth above except lacks the teaching of a 
mounting box with a U-shaped top surface within the mounting base, the mounting box 
slidably accepting the ball joint box so that the ball joint box is slidably affixed within the 
mounting base against the U-shaped top surface. 

However, Bury et al. teaches of a mounting box (see Bury et al. Fig 1 Numeral 
10) with a U-shaped top surface within the mounting base (20), the mounting box (10) 
slidably accepting the ball joint box (20) so that the ball joint box (20) is slidably affixed 
within the mounting base against the U-shaped top surface (see Col 2 Lines 50-60). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to modify the teachings of a rearview mirror of DeLine in view of 
Stem and in further view of Sharp with a mounting system of Bury et al. for the purpose 
of providing a portion of the assembly to be adhesively preassembled to the windshield 
and a second portion of the assembly to be removably associated with the first member 
(see Bury et al. Col 1 Lines 61-65). 

Regarding claim 1 8, DeLine in view of Stem and in further view of Sharp and in 
further view of Bury et al. discloses wherein, the mounting base comprises (see Bury et 
al. Fig 1) i) a central piece of a protuberant (18), rectangular shape and with wedged-in 
edges along a major axis (as seen in Fig 1), and ii) a U-shaped mounting box (10) with 
wedged-in sides (15), the mounting box (10) slidably accepting the ball joint box (20) so 
joint box (20) slidably affixed within the mounting base against the U-shaped mounting 
box (see Col 2 Lines 50-60), the ball joint box glued into the mounting box (if the ball 
joint box is glued into the mounting box, the mounting box can no longer slide the box 
joint, and this is a contradiction), it is known in the art to use an adhesive to stick the 
joint box member and the mount box. 

Regarding claim 19, DeLine in view of Stern and in further view of Sharp and in 
further view of Bury et al. discloses a mounting box (see Bury et al. Fig 1 numeral 10) 
comprising wedged-in edges on a major axis (as seen in Fig 1 numeral 18 or 15), the 
mounting box provided on a protuberant central piece of the mounting base. 
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Regarding claims 20 and 21 , DeLine in view of Stern and in further view of Sharp 
and in further view of Bury, et al. discloses the claimed invention except for four screws 
for adjusting the friction applied against the first and second ball joints; and wherein, the 
frictional board with a centrally-located ball pit comprises a screw hole on each of two 
sides of the ball pit, each screw securing one of the four screws, the ball joint box 
comprises a frictional board with a screw hole on each of two side the ball pit, the screw 
holes of the ball joint box frictional board each securing one of the four screws, wherein, 
user-adjustment of the screws adjusts the friction applied against the first and second 
ball joints. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have four screws, one on each side of both ball pits, for 
adjusting the friction applied against the first and second ball joints, since it has been 
held that mere duplication of essential working parts of a device involves only routine 
skill in the art. St. Regis Paper Co. v Bemis Co., 1 93 USPQ 8. 

Claim 22 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over DeLine 
(US Patent No. 6,540,193) in view of Stern (US Patent No 3.741,632) and in further 
view of Sharp (US Patent No. 4,244,548) and in further view of Manzoni (US Patent No. 
4,558,840). 

Regarding claim 22, DeLine in view of Stem and in further view of Sharp 
discloses the extension arm (see DeLine Fig 11, numeral 514) connecting the mounting 
base (516) to the plastic mount (510) except is silent about the teaching of a mounting 
base with a mounting surface for mounting the mounting base on either of a driver side 
and a passenger side pillar of a vehicle front window frame. 
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However, Manzoni teaches the mirrors assembly mounting base with a mounting 
surface for mounting the mounting base on either of a driver side and a passenger side 
pillar of a vehicle front window frame (see Manzoni Fig 1 , Col 1 Lines 45-46 and Col 1 
Line 65 -Col 2 Line 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to mount the mirror to an appropriate frame or support 
member for the purpose of increasing the viewing angle. 

Response to Arguments 

Applicant's arguments with respect to claims 12-26 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Pranav V. Khatri whose telephone number is 571-272- 
8311. The examiner can normally be reached on M-F, 8:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on 571-272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Pranav Khatri 

Examiner 

10/07/2005 
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[57] ABSTRACT 

An improved ball joint structure for clamping a rear 
view mirror head tightly yet turnably on a supporting 
ball member includes a ball seat member and a body 
clamping member fixed at the outer and inner sides of 
housing wall portions bordering an opening in which a 
mirror supporting ball is disposed, a ball clamping mem- 
ber mounted on the body clamping member and having 
a contoured portion to grip the inner side of the ball, 
and means adjustable from outside the wall for holding 
the ball clamping member under a desired tension 
against the ball. The body and ball clamping members 
have coacting formations that limit displacement of the 
ball clamping member in the direction away from the 
ball. 

- 8 Claims, 4 Drawing Figures 
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1 2 

which the ball is disposed. A related ball clamping 
MIRROR CLAMPING ASSEMBLY member comprises a substantially rigid yet resilient 

pressure plate having a portion thereof contoured to fit 
This invention relates to a mirror clamping assembly against the ball, with one end of this plate pivotably 
and, more particularly, to a ball joint structure for 5 engaging one of the legs of the body clamp bracket and 
clamping a rear view mirror head tightly yet turnably the opposite plate end engaged with the other bracket 
on a supporting ball member. leg but displaceable relative to it for tensioning the plate 

Automobiles usually have one or more external rear in the direction toward the body wall. The adjustable 
view mirrors mounted on the car body. Such mirrors means for holding the ball clamping member under 
are subject to adverse weather conditions, wind and 10 tension comprise a screw that extends from a head out- 
vibrations. Each mirror typically is supported adjust- side the body wall through openings in the ball seat 
ably on a mounting device fixed to the car body. It is member and the base portion of the body clamp bracket 
common to join the mirror, head, or housing, to the and is threaded in an opening in the pressure plate at a 
mounting device by a swivel or ball joint so that the location between the contoured portion and the dis- 
mirror can be set angularly to a position compatible 15 placeable end of this plate. The displaceable plate end is 
with the field of vision of any driver. formed with a lip that protrudes laterally into a clear- 

It is important that the ball joint be one which will ance opening formed in the adjacent bracket leg, so that 
securely and tightly clamp the mirror housing in a de- the lip will butt against an upper margin of the clearance 
sired position yet will keep the housing turnable when- opening, thus limiting displacement of the pressure 
ever desired for adjusting the position of the mirror. 20 plate in the direction away from the ball, upon loosen- 
Various structures have been proposed and/or used for ing or removal of the tensioning screw, 
this purpose, among which are those disclosed in U.S. According to a further feature of the invention, the 
Pat. Nos. 2,726,575, 2,789.464, 3,000,263, 3,191,498, ball seat member and the base portion of the body clamp 
3,235,294, 3,338,545 and 3,603,555. bracket are joined together against the opposite sides of 

' The known ball joint structures are disadvantageous 25 portions of the body wall that border the wall opening 
in one or more several practical respects. Many of them in which the ball is disposed, thus tightly sandwiching 
require the mirror housing to be made with special these wall portions to provide a structurally integrated 
formations serving as part of the ball joint, thus requir- assembly. The seat member and bracket base preferably 
ing a particular housing configuration. Some of them are so joined together by rivets which extend between 
have no provision for adjusting the tension applied to 30 them in comers of the wall opening. A single opening 
the ball member of the joint; so the mirror head may formed in the wall of a mirror housing suffices for as- 
become too loose or too tight, incorrectably, under sembling the housing with a supporting ball member 
various weather or other use conditions. Some of them according to this invention. 

include a tension adjustment screw that can be turned to The above mentioned and other objects, feature and 
tighten the ball joint but have parts of the joint so ar- 35 advantages of the invention will be further apparent 
ranged that a part may be lost or will be difficult or from the following detailed description and the accom- 
impractical to re-assemble if the adjustment screw panying drawings of an illustrative embodiment of the 
should loosen or fall off the structure due to vibration or invention. In the drawings: 

other conditions encountered in the use of automobile FIG. 1 is a cross-sectional view of a rear view mirror 
mirrors. 40 assembly embodying a ball joint structure according to 

It is the principal object of the present invention to the invention; 
provide an improved ball joint assembly for clamping a FIG. 2 is a front elevational view, partly broken 
mirror head or housing on a supporting ball member, away, of the assembly shown in FIG. 1; 
which requires no special housing formation other than FIG. 3 is a cross-sectional view of the ball joining 
an opening through the housing wall, provides for easy 45 structure taken along line 3—3 in FIG. 1; and 
external adjustment of the tension applied to the ball of FIG. 4 is a cross-sectional view of a portion of the 
the supporting member, and has its parts so secured that structure, taken along line 4—4 in FIG. 1. 
they stay in assembled position even if a device for The mirror assembly shown in FIG. 1 includes a rear 
adjusting the tension should become loose or detached. view mirror body or head 10 which is joined tightly yet 

The clamping ball joint assembly of the invention 50 turnably to a mirror mounting structure 20 by a ball 
holds a body such as a housing forming a mirror head joint and a clamping assembly generally indicated at 30. 
tightly yet turnably positioned on a supporting member The body or head 10 comprises a wall 12 formed to a 
carrying a ball disposed in an opening formed through desired housing configuration having an open side at 13 
a wall of the body. The assembly includes a ball seat where it receives and holds securely a mirror frame 14 
member that cradles the outer side of the ball and is 55 supporting a mirror glass 15. A lower portion 16 of wall 
fixed against the outer side of the body wall and a body 12 has an opening 17 formed through it to accommo- 
clamp which is fixed against the inner side of the wall, date a supporting ball 32 and some other parts of the 
together with a ball clamping member at said inner side ball joint structure. The opening 17 may be simply a 
and means adjustable from outside the body for holding substantially rectangular, or square, opening c° rea \or 
this clamping member under a desired tension against 60 cut out of the body wall, which preferably is a molded 
the inner side of the ball. Co-acting means on the body plastic wall. 

clamp and the ball clamping member prevent displace- The mirror mounting structure 20 may be of any 
ment of the latter away from a position for engagement known form suitable for being fastened at a desired 
with the tensioning means and the ball. location onto a vehicle body and for securely holding a 

In preferred embodiments of the invention, the body 65 suitable mirror supporting ball member such as a stud 31 
clamp comprises a substantially rigid bracket having having the ball 32 fixed on its upper or free end. The 
upstanding leg portions extending from a base portion illustrated mounting structure includes a mirror base 21 
of the bracket at opposite sides of the wall opening in having a top portion 22 in which the stud 31 is fixed 
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ightly and having a body portion that covers and is 
fastened to an elongate mounting bracket 25. The 
mounting bracket 25 is centrally slotted at 26a and 26b 
to receive mounting screws 27. It comprises a bordering 
side flange 28 that is seated on an inner ledge of an 
elastic mounting pad 29. The mirror base 21 has a bor- 
dering side flange 23 seated on an outer ledge of the 
same mounting pad. The bracket 25 is first fastened onto 
the pad 29 and a vehicle body by engagement of the 
screws 27, and then the mirror base is placed over the 
bracket and is fastened to it by a screw 24 so that the 
base flange 23 presses the outer portion of the pad 29 
against the surface to which the pad and bracket are 
mounted. 

The ball joint and clamping assembly 30 comprises 
four principal parts in addition to the supporting ball 
member, namely: a ball seat member 34, a body clamp- 
ing member 40, a ball clamping member 50 mounted on 
portions of member 40, and an adjustable tensioning 
screw 60. 

The ball seat member 34 is a rigid piece formed with 
a spherically concave portion 35 to receive and cradle 
the outer side of the ball 32, and with substantially flat 
bordering portions 37 which bear and are fixed against 
the outer side of portions of the body wall at 16 that 25 
border the opening 17. The concave, ball cradling por- 
tion 35 has an opening 36 in its base through which the 
ball stud 31 extends to the mirror base top 22. The open- 
ing 36 is made large enough to accommodate the re- 
quired angular adjustability of the mirror head relative 30 
to the stud 31. 

The body clamping member 40 is formed to bear and 
be fixed against the inner side of portions of the body 
wait at 16 that border the wall opening 17. Member 40 
in the form shown is a substantially rigid bracket having 
a base portion 41 extending to opposite sides of opening 
17 and having legs 44 and 46 turned up from opposite 
ends of the base portion. An opening 42 in the base 
portion allows the inner side of the ball 32 seated in 
member 34 to protrude freely through the base portion 40 
for engagement by the ball clamping member 50. 

In the present preferred embodiment, the ball seat 
member 34 and the base portion 41 of the body clamp- 
ing member 40 are fixed against the outer and inner 
sides respectively of the body wall portions that border 45 
the opening 17, by being joined together with those 
wall portions sandwiched between them. Members 34 
and 40 are so joined by rivets 38 which extend from 
member 34 through the opening 17 at corners of this 
opening and pass through and are headed over rivet 
openings formed in the base portion 41 of member 40. 
See FIG. 4. 

The ball clamping member 50 in the illustrated em- 
bodiment is formed as a substantially rigid yet resilient 
pressure plate that extends and is supported between the 55 
upstanding legs 44 and 46 of the body clamping member 
42. Qnejen^o.fjhe^p^ 

leg 44, as by being formed wij^a .tongue-SXfittin 
a slot 45 formed in that leg. /The opposite end of the 
plate 50 is engaged loosely with the other leg 46 of the 60 
body clamp member, so as to be displaceable relative to 
leg 46 in the direction toward the base portion 41, i.e. 
toward the ball 32 and the bordering body wall at 16. 
For this purpose the plate 50 may be formed with an 
upturned end 52 from which a lip 53 is stuck out to 65 
protrude laterally into a clearance opening 47 formed in 
leg 46. The lip 53 has a limited range of free motion in 
the clearance opening 47. If the pressure plate, or ball 
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clamping member, is not being held under tension the 
upper edge of lip 53 as seen in FIG. 3 will engage 
against the upper margin of the clearance opening 47 to 
limit displacement of the pressure plate 50 in the direc- 
tion away from the body wall at 16. End 52 of plate 50 
can be forced down into assembled position. 

The pressure plate 50 is formed at a location between 
its ends with a portion 56 that is contoured to fit against 
the inner side of the ball 32. This contoured portion 
presents a spherically concave surface which is pressed 
against the ball surface, thus imposing frictional resis- 
tance against relative movement of the two surfaces, 
when the pressure plate is held in place under tension. 

The pressure plate, or ball clamping member, has 
tension applied to it through the tensioning screw 60. 
The screw 60 has a head 61 to seat in a socket 39 formed 
in the ball seat member 34. The shank of the screw 60 
extends through an opening in the socket and an aligned 
opening in base portion 41 of the body clamp 40, and 
then is threaded through an opening in the pressure 
plate 50 at a location between the contoured portion 56 
and the upturned end 52 of this plate. The screw head 
61 thus is located outside the body wall 16, where it is 
accessible for turning the screw and adjusting the ten- 
sion applied through it to the pressure plate. 

It will be apparent that a tightening of the screw 60 
will draw the loose end of the pressure plate closer to 
the body clamp 40 and wall portion 16, thus increasing 
the pressure of the contoured portion 56 of plate 50 
against the inner side of the ball 32 and consequently 
increasing the frictional resistance of the engaged plate 
and ball surfaces against movement of the mirror head 
10 relative to the supporting ball member and the mir- 
ror base to which it is fixed. 

In the event of the screw 60 becoming loose or falling 
out of the clamping assembly, which may occur as a 
consequence of tampering with the screw or of vibra- ^ 
tions in the use of the rearview mirror assembly, the 
pressure of the "ball clamping member 50 against the 
mirror supporting ball 32 will be reduced or may be lost 
altogether. Nonetheless, by virtue of the confinement of!/ 
the lip 53 of plate 50 in the clearance opening 47 of leg 
46, the ball clamping member is kept in a position for 
easy reengagement with a fitting tensioning screw 60. 

It will be understood that the new features of the 
present invention, which are intended to be defined by 
the appended claims, may be embodied and utilized in 
forms and ways differing from those of the preferred 
embodiment illustrated in the drawings and described 
hereinabove. 
I claim: 

1. In a ball joint for holding a body such as a mirror 
housing positioned tightly yet turnably relative to a 
supporting member carrying a ball disposed in an open- 
ing through a wall of the body, a clamping assembly 
comprising: 

a ball seat member cradling the outer side of said ball 
and fixed against the outer side of said wall about 
said opening; 

a body clamp fixed against the inner side of said wall 

about said opening; 
a ball clamping member at the inner side of said wall 

to bear against the inner side of said ball; 
means including an element engageable with said 
clamp-member and adjustable from outside said 
wall for holding said ball clamping member under 
a desired tension against said ball; 



0\ ! 
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and coacting means on said body clamp and said ball 
clamping member for preventing displacement of 
the latter away from a position for engagement 
with said holding element and said ball in the event 
of disengagement of said element from said clamp- 
ing member. 

2. A ball joint according to claim 1, said body clamp 
comprising a substantially rigid bracket having upstand- 
ing legs extending from a base portion thereof at oppo- 
site sides of said wall opening, said ball clamping mem- 
ber comprising a substantially rigid yet resilient pres- 
sure plate having a portion thereof contoured to tit 
against said ball, having one end thereof engaged with 
one of said legs and having the opposite end thereof | 5 
engaged loosely with the other of said legs so as to be 
displaceable relative thereto in the direction toward 
said wall. 

3. A ball joint according to claim 2, said holding 
means comprising a tensioning screw having its head 20 
outside said wall, said screw extending through open- 
ings in said seat member and said base portion and being 
threaded in an opening in said plate at a location be- 
tween said contoured portion and said displaceable end 
of said plate. 

4. A ball joint according to claim 2 or claim 3, said 
coacttng means comprising a clearance opening in said 
other leg and a lip on said displaceable end that pro- 
trudes laterally into said clearance opening and will 
engage an upper margin thereof to limit displacement of 
said plate in the direction away from said wall. 

5. A ball joint according to claim 2 or claim 3, said 
ball seat member and said base portion of said bracket 
being joined together against the opposite sides of por- 35 
tions of said wall bordering said wall opening. 

6. A ball joint according to claim 5, said seat member 
and said base portion being so joined by rivets extending 
between them in corners of said wall opening. 

7. In a rear view mirror assembly comprising a wall 40 
forming a mirror head, a mirror mounted in said head, 
said wall having an opening therein to receive a sup- 
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tightly yet turnably on said ball, the improvement 
wherein said clamping means comprises: 
a ball seat member cradling the outer side of said ball 
and fixed against the outer side of said wall about 
said opening; 

a body clamp fixed against the inner side of said wall 

about said opening; 
a ball clamping member at the inner side of said wall 

to bear against the inner side of said ball, 
means adjustable from outside said wall for holding 
said clamping member under a desired tension 
against said ball; 
and coacting means on said body clamp and said 
clamping member for preventing displacement of 
the latter away from a position for engagement 
with said holding means and said ball; 
said body clamp comprising a substantially rigid 
bracket having upstanding legs extending from a 
base portion thereof at opposite sides of said wall 
opening; 

said ball clamping member comprising a substantially 
rigid yet resilient pressure plate having a portion 
thereof contoured to fit against said ball, having 
one end thereof pivotably engaged with one of said 
legs and having the opposite end thereof engaged 
loosely with the other of said legs so as to be dis- 
placeable relative thereto in the direction toward 
said wall; 

said holding means comprising a tensioning screw 
having its head outside said wall, said screw ex- 
tending through openings in said seat member and 
said base portion and being threaded in an opening 
in said plate at a location between said contoured 
portion and said displaceable end of said plate; 
said coacting means comprising a clearance opening 
in said other leg and a hp on said displaceable end 
that protrudes laterally into said clearance opening 
and will engage an upper margin thereof to limit 
displacement of said plate in the direction away 
from said wall. 
8. A mirror assembly according to claim 7, said ball 
seat member and said base portion of said bracket being 
joined together against the opposite sides of portions of 
said wall that border said wall opening by rivets extend- 
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porting ball, mirror mounting means including a mount- 
ing bracket, a stud support on said bracket, a ball stud 

fixed to said support and carrying a ball disposed in said 45 ing between them in corners of said wall opening, 
wall opening, and means for clamping said mirror head * * * * * 
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[57] ABSTRACT 
A method of making a mirror in which a body is 
moulded of transparent synthetic plastics material, the 
body having a plain face and a face equispaced there- 
from and including linear prisms integral therewith, the 
prisms together forming a surface which will reflect in* 
cident light received from one direction in a common 
direction different from that in which the plain surface 
will reflect that incident light and with a reflective 
power different from that of the plain surface. 

7 Claims, 3 Drawing Figures 
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ANTIGLARE MIRROR WITH ONE REFLECTING surface at night, or from the further surface having the 
FACE FORMED OF AN ARRAY OF PRISMS array of prisms during day time use. The plain surface 

This invention is concerned with improvements in will have a reflective power of the order of 5 percent 
and relating to mirrors and methods of making mirrors. to 45 percent and the prismatic surface a reflective 

It is known to provide rear view mirrors for motor ve- 5 power of the order of 55 percent or better. These fig- 
hides which have a front reflective surface and a rear ures being dependent on various factors such iu t mater.- 
reflective surface at an angle to the front reflective sur- als used and local legislation. It will be understood tha 
face, the surfaces having different reflective character- the mounting of the mirror has an arrangement 
istics so that with the mirror in one attitude the driver whereby the angle of the mirror may be altered relative 
may obtain a reflection in day lime from one surface of 10 to the position of the driver. 

a first intensity and with the mirror in another attitude The mirror as described is made by moulding trans- 
he will obtain a reflection of a lower intensity of strong parent synthetic plastics "atonal Frxt^^l^^ 
light, such as headlights of a following vehicle. late such as DIAKON or PLEXIGLASS. A mould \s 

Such mirrors have been manufactured of glass, as used which has the linear pnsms formation established 
have the conventional planar mirrors, because of the 15 therein by any of the usual mould making techniques, 
low cost of glass. However the production of glass The frontal surface may be coated with an abrasion re- 
pieces with non-parallel surfaces requires machining of sistant layer lacquer while the surface having an array 
iSdua. P ieces P of prisms is silvered, preferably by vacuum deposition 

According to the present invention there is provided of aluminum, and constitutes the side of the mirror 
a rear view mirror comprising a moulding of transpar- 20 which will be remote from the incident light. Thus any 
ent synthetic plastic material having one plain reflec- dust accumulating on the inset angles of the pnsms will 
five surface with a low reflective power and another re- not effect the use of the mirror. . .. . 

flective surface spaced generally equidistant therefrom The mirror and its method of manufacture described 
and having a high reflective power, that other surface above by way of example has the advantage that the 
Saving integral therewith linear prisms which together 25 ove ra.l thickness of 

will reflect light incident from one direction in a com- the top and bottom surfaces 1 and 12 respectively 
mon direction, different from that in which the plain This permits accurate moulding gives good optical 
surface will reflect such incident tight, the reflective qualities to the mirror and ^£ h ^^ * ™£ 
power of the plain surface and the prisms being differ- • from a single moulding al of which w.ll be of the same 
enTto aive a mirror of variable reflective power. » dimensions, whereas previously known mirrors with di- 

The pto surface may Ee planar or curbed and the vergent surfaces could only be formed in multiples and 
surfaceformed of linear prisms preferably is silvered then cutif the units were end to end. Because o f tiie 
with any suitable metal. Where the plain surface is wedge shape two units could not be formed I one above 
curved whether in one or two dimensions the prisms another because the top of one would be thick* than 
will follow the contoursoftheoreachcurvatureofthe 35 thc bottom of the one abo ^ a T n h ^ , c ^™ m y o ^ 

. . - moulded as a planar mirror or as a mirror curved in one 

P Torder that the invention may be well understood or two directions, in the latter cases the .prism* ; follow 
there will now be described an embodiment thereof. the contour or contours of the front surface. A day and 
given by way of example only, reference being had to night mirror is provided which is much cheaper due to 
£e accompanying drawing in which: 40 the moulding technique than any thing obtamable with 

FIG. 1 is a rear view of a day and night mirror for use similar optical qualities from glass. 

'Via 0 !* an^ndview of the mirror shown in FIG. 1 1 .^"antiglare rear vie* mirror comprising amould- 
with the thickness illustrated on an exaggerated scale; ing of transparent synthetic ptestics materia hav ng a 
" * 45 p j ain re flective surface which reflects light incident 

FIG 3 is a detail of part of FIG. 2. thereon from one direction in a first direction and hav- 

As shown in FIG. 1 a generally rectangular mirror. ing a low reflective power, a second reflective surface 
for arrarement as the rear view mirror of a motor ve- thereon spaced generally equuhstan from the first re- 
Scle 3 Sn surface and a second surface equi- flective surface, said second reflective surface having 
spaced I rtereSm and Lluding an array of linear 50 integral therewith Imear prisms which together reflect 
pnsms extendSg there across. The linear prisms are light incident from said one direction in a second dnec- 
„« Tdesienated 10, and their disposition on the rear tion different from that in which tiie plain surface re- 
c ?rfJT«f ihrLrror «ui be seen in FIG 2. fleets such incident light and hav.ng a high reflective 

?h1 actual shTe ofTe prisms is b est seen in FIG. 3 power, the different reflective powers of the plain sur- 
whicS Sows Sat for a Unar mirror mounted near the 55 face and of the prisms obtaining a reflect! on ^ daytime 
«# .fc!^5«H«r e *n of a motor car there is in prac- of a first intensity from the pnsms, and a reflection in 
Z ont nS an"gt l^ToT^Zer Vue nighttime of a lower intensHy from the plain surface to 
between the reflective Surface 14, of the linear prisms. reduce the glare of headlights and the like 
and Ta mane paraHel with the plain surface 15 of the 6Q 2, An antiglare minor according to claim 1, in which 
minor K K may however be as high as 10* for 60 the synthetic plastics materia! ,* a methacryla e. 
«/k« »„»iLrinns It is preferred that the outstanding 3. An antiglare minor according to claim 1, in which 
^5CS^^Jlf«£f£5 should the prism surface carries a reflective metallic coating 
angle 01 inc pribm* mv antiglare mirror according to claim 1, tn which 

tZTZ c, « loftectri citoe. from «e plain tool the,. or. o.tw.eo 10 ud 20 pmms to the «.<*. 
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6. An antiglare mirror according to claim 1, in which 
the plain surface has a reflective power between 5 per- 
cent to 45 percent and the prisms have a reflective 
power of at least 55 percent. 
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7. An antiglare mirror according to claim 1, in which 
the plain surface is curved in at least one direction and 
the prisms follow the curvature of the plain surface. 
• ♦ » * 9 



10 



15 



20 



25 



35 



45 



50 



55 



60 



65 



United States Patent ti9] 

Manzoni 



[ii] Patent Number: 
[45] Date of Patent: 



4,558,840 
Dec. 17, 1985 



[54] DEVICE FOR MOUNTING A REAR VIEW 
MIRROR CASING ON A SUPPORT 
MEMBER 

[75] Inventor: Stephane Manzoni, Saint-Claude, 
France 

Assignee: Societe Manzoni-Bouchot, France 
Appl.No.: 354,107 
Filed: Mar. 2, 1982 



[73] 
[21] 
[22] 

[30] Foreign Application Priority Data 

Mar. 10, 1981 [FR] France 81 04764 

[51] IntCL* A47B 97/04 

[52] U.S.C1 248/549; 74/491; 

248/484; 248/900; 350/635 

[58] Field of Search 248/549, 487, 481, 484, 

248/900; 74/501 M, 491; 350/307; 403/70, 131, 

125, 124 

[56] References Cited 

U.S. PATENT DOCUMENTS 



2,157,613 
2,565,012 
2,885,235 
2,919,599 
2,962,933 12/1960 
3,250,555 5/1966 
3,313,077 



5/1939 
8/1951 
5/1959 
1/1960 



403/70 
248/900 
403/131 
.. 74/491 



4/1967 



3^48,425 10/1967 
3,474,686 10/1969 



Hodny ~ 

Barrett 

Moskovitz 

Milton et al 

Hezler ~ 74/501 M 

Wehner 403/125 

Fuqua 74/501 M 

Van Noord 74/501 M 

Liedel ~ 74/501 M 



3,552,229 
3,887,156 
4,213.675 
4,218,036 
4,218,037 
4,357,076 
4,422,724 
4,464,016 
4,464,017 
4,464,594 



1/1971 
6/1975 
7/1980 
8/1980 
8/1980 
11/1982 
12/1983 
8/1984 
8/1984 
8/1984 



Cummins et al ~ 74/501 M 

Hugonnier 248/549 

Pilhall ~ 74/491 

Pitkanen ~ 248/900 

Palamountain 350/307 

Manzoni 350/307 

Otsuka et al ~ - 350/307 

Weber et al 248/900 

Wada ... 248/900 

Sharp — 248/900 



FOREIGN PATENT DOCUMENTS 

1000350 8/1965 United Kingdom 248/900 

Primary Examiner — Ramon S. Britts 
Assistant Examiner — Ramon O. Ramirez 
Attorney, Agent, or Firm — Remy J. VanOphem 

[57] ABSTRACT 
A mounting for joining a mirror casing to a support 
member. The support member is attached to a vehicle 
body panel or gusset An intermediate member secured 
to the mirror casing is connected to the support member 
by a single joint which is adjustable and which yields 
upon impact to the mirror casing. In one embodiment, a 
control lever may be used to rotate the mirror from 
inside the vehicle. The control lever is connected to the 
intermediate member by a releasable pivot joint to 
allow the mirror casing to pivot relative to the control 
lever upon impact. 

7 Claims, 8 Drawing Figures 
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member 3 which consists of a metal plate secured on the 
DEVICE FOR MOUNTING A REARVIEW MIRROR base of the casing L 

CASING ON A SUPPORT MEMBER The support member 2 is secured in a known manner 

to the vehicle body panel or gusset 2' of the car door 

BACKGROUND OF THE INVENTION 5 adjacent the window. 

On one of the edges of the intermediate member 3, 
The present invention relates to a device for mount- thfire fe provided a concave or cup-shaped member 12, 
ing a rearview mirror casing on a support member. shown in FIG. 2 presenting a concave bearing surface 

To insure the connection between the casing of a resting against a swivel or concave portion 13 which is 
rearview mirror and a support member secured to the 10 with the support member 2. The cup-shaped 

car door or to the bodywork of the vehicle, it is general member 12, as shown on FIG. 2 t includes a tubular 
practice to use an intermediate member which is se- portion 14 extending inside the swivel portion 13 
cured to the bottom of the casing and which provides a through an opening 15 permitting a spring movement of 
connection for pivotally fixing the casing to the support the tubular portion 14 in all directions. The tubular 
member. 1 5 portion 14 has a flat 146, more clearly shown in FIG. 2a, 

In the currently known devices, the pivoting, con- which is provided with a tapped hole for a screw 17. 
necting axis is situated on a lug at the lower part of the Underneath, the head 17a of the screw 17 rests on a 
intermediate member. washer 18 which compresses an elastic ring 18a against 

The existing arrangement is suitable for mounting a a cross-piece 19 which surrounds the tubular portion 14 
rearview mirror to the panel of a vehicle door but can- 20 and engages the flat 14/> and which has a spherical bear- 
not be functionally adapted to the mounting of a rear- ing surface 20 of metal or plastic, 
view mirror to the gusset of a vehicle door. It is .possible with this particular arrangement to pro- 

duce a swivel connection with an angular spring move- 
SUMMARY OF THE INVENTION ment which provides the ability to adjust the rearview 

According to the present invention, the vertical axis 25 mirror casing manually, 
about which the casing pivots in the event of impact is According to the invention, the vertical pivoting axis 
situated in the wall of the casing outside of the body- XX i of the casing 1 on the support member 2 is situated 
otL at the wall of the casing land outside of the bodywork. 

W Also according to the invention, the intermediate FIGS. 3 and 4 show another embodiment in which 
member incorpomtes on one of its edges, a cup-shaped 30 the cup-shaped member H has an jper Part which 
- member presenting a concave bearing surface which Presents a plane face Ua provided with lugs 21 which 
rests against a swivel portion integral with the support cooperate with correspondmg housings provided i « 

, 5 z: , u • • a *JT +u<* tubular member 22 which is integral with a control 

member. The cup-shaped member is joined to the «~ ^ ^ ^ ^tendTinto the inside of 

swivel portion by means of a cross-piece. ^ Qrifice ^ pr0 vided in the sup- 

The connection between the support member and the member rt fo n 2a The inside end of the control 

intermediate member allows an angular movement ^ ^ ^ ^ ^ a control ^ 25. 
which is necessary for the manual adjustment of the The member 12 is mounted to pivot on a rod 

rearview mirror casing. 2 6 which extends upwardly from the cup-shaped mem- 

BRIEF DESCRIPTION OF THE DRAWINGS 40 ber 12. The rod has a tapped hole 27 for a screw 28. 

Under the head of the screw 28 rests a washer 29 which 
The invention will be more readily understood by compresses a helical spring 30 against the bottom of the 
reading the following description with reference to the nousmg 31 Q f the tubular member 22. 
accompanying drawings in which: The r od 26 is provided at its upper pair with the male 

FIG. 1 is an elevational view of a rearview mirror 45 2 6a which engages the square opening of a 

casing mounted on a support member; washer 29. This prevents rotation of the washer and the 

FIG. 2 is a detailed view of an axial cross-section of loosening of the screw 28 when the control lever 23 is 
an embodiment of the hinged connection; actuated. 

FIG. 2a is a cross-sectional view of the hinged con- -phis particular arrangement makes it possible to actu- 
nection; 50 ate the rearview mirror by means of the control lever 23 

FIG. 3 is an elevational view of a cross-section of which moves the tubular member Z The movement of 
another embodiment of the rearview inirror according me tubular member 22 is transmitted to the cup-shaped 
to the invention; member 12 and the intermediate member 3, because the 

FIG. 4 is a partial plan view of the rearview mirror helical spring 30 holds the lugs 21 of the cup-shaped 
shown in FIG. 3; 55 member in engagement with the corresponding hous- 

FIG. 5 is an elevational view of a partial cross-section ings of the tubular member 22. 
of a system for fastening a control knob on a control On the other hand, if the rearview mirror casing 1 is 
lever, subjected to an impact, it can pivot about the axis XX 1 

FIG. 6 is a cross-sectional view along line VI— VI of because the helical spring 30, which is compressed 
FIG. 5; and 60 under a predetermined pressure, can release the lugs 21 

FIG.' 7 is a cross-sectional view along line VII— VII from their housings and allow rotation of the mirror 
of FIG. 5. casing 1 with respect to the control lever 23 and the 

support member 2. 

DETAILED DESCRIPTION OF THE piGS. S, 6 and 7 show an embodiment of an operat- 

PREFERRED EMBODIMENTS 65 32 of de f 0 rmable plastic material in the form of. 

FIG. 1 shows a rearview mirror casing 1, made in this a housing 33 with an opening in which is mounted the 
example, of plastic material, which is mounted on a end of the control lever 23. The operating knob 32 has 
support member or base 2 by way of an intermediate a boss 34 of rectangular cross-section. 
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Walls 35, 35a of the housing 33 surround the opening 
and are in contact with the boss 34. The walls 35 and 
35a are reduced in cross-section by two slits 36 and 36a 
which make the walls 35 and 35a deformable in order to 
allow detachment of the end of the lever 23 from the 5 
operating knob 32 in case of impact 

A tooth 37 is provided at the upper part of the boss 34 
to control the position of boss 34 within the walls 35 and 
35a 

The invention is in no way limited to the description 10 
given hereinabove and on the contrary covers any mod- 
ifications that can be made thereto without departing 
from the scope thereof. 

What is claimed is: 

1. A mirror mounting device for pivoting a mirror 15 
casing relative to a vehicle body gusset upon impact 
thereof, said mirror mounting device comprising: 

a support member mounted to said vehicle body gus- 
set; 

an intermediate member mounted to said mirror cas- 20 
ing; and 

means for mounting said intermediate member to said 
support member, said mounting means comprising: 
means for pivoting said mirror casing and interme- 
diate member relative to said support member 25 
and vehicle body gusset; and 
means for selectively adjusting said mirror casing 
relative to said vehicle body gusset whereby said 
selectively adjusting means permits selective 
manual adjustment of said mirror while said 30 
pivoting means permits pivoting of said mirror 
casing relative to said vehicle body gusset upon 
impact thereof. 

2. A mirror mounting device as claimed in claim 1 
wherein said means for mounting said intermediate 35 
member to said support member comprises: 

a concave portion extending from said support mem- 
ber; 

a concave member attached to said intermediate 
member, said concave member having an inner 40 
surface, an outer surface and a central axis, said 
inner surface of said concave member slidably en- 
gaging said concave portion of said support mem- 
ber, and 

means for biasing said concave member to said con- 45 
cave portion, said biasing means slidably biasing 
said concave member into engagement with said 
concave portion so that said mirror casing is selec- 
tively movable relative to said support member. 

3. A mirror mounting device for mounting a mirror 50 
casing to a vehicle body gusset of a vehicle, said mirror 
mounting device comprising: 

a support member having a first end and a second 
opposite end, said first end being mounted to said 
vehicle body gusset, said second opposite end com- 55 
prising a concave portion, said concave portion 
comprising a hole, said hole having a predeter- 
mined inner diameter; 

an intermediate member mounted to said mirror cas- 
ing; 60 

a concave member attached to said intermediate 
member, said concave member having an inner 
surface, an outer surface and a central axis, said 
concave member further having a tubular portion 
extending from said inner surface, said tubular 65 
portion being disposed concentric with said central 
axis, said tubular portion having a threaded internal 
bore, said tubular portion further having a prede- 



• tennined partial outer diameter and at least one flat 
external surface, said inner surface of said concave 
member slidingly engaging said concave portion, 
said tubular portion extending through said hole in 
said concave portion, said predetermined partial 
outer diameter of said tubular portion being smaller 
than said predetermined inner diameter of said hole 
whereby said concave member can move relative 
to said concave portion; 

a cross-piece member inserted in said concave por- 
tion, said cross-piece member comprising an annu- 
lar body, said annular body comprising a rounded 
upper surface and a flat lower surface, said rounded 
upper surface engaging said concave portion, said 
annular body further comprising an inner surface 
surrounding said tubular portion, said inner surface 
comprising at least one flat portion, said at least one 
flat portion engaging said at least one flat external 
surface of said tubular portion; 

a resilient annular washer abutting said flat surface of 
said cross-piece member, 

a first threaded fastening means inserted through said 
resilient annular washer, said first threaded fasten- 
ing means being threadably inserted into said 
threaded bore of said tubular portion whereby said 
resilient annular washer biases said concave mem- 
ber and said concave portion into engagement; 

a face portion on said outer surface of said concave 
member, said face portion comprising a plurality of 
lugs and a rod member, said rod member having a 
threaded bore, 

a tubular member mounted to said rod member and 
abutting said face portion, said tubular member 
having an inner bore concentric with said rod 
member, said tubular member further having a 
housing end, said housing end selectively engaging 
said plurality of lugs; 

a control lever attached to said tubular member for 
manually moving said tubular member; 

a second threaded fastening means threadably in- 
serted into said threaded bore of said rod member; 
and 

a helical spring located in said inner bore of said 
tubular member, said helical spring further being 
interposed said second threaded fastening means in 
said housing end, said helical spring biasing said 
housing end into engagement with said plurality of 
lugs so that manual movement of said tubular mem- 
ber by said control lever selectively adjusts said 
mirror casing relative to said vehicle body gusset 
and whereby said housing end can slip relative to 
said plurality of lugs to permit pivoting of said 
mirror casing relative to said control lever and said 
vehicle body gusset upon impact to said mirror 
casing. 

4. A mirror mounting device for pivoting a mirror 
casing relative to a vehicle body gusset upon impact 
thereof, said rnirror mounting device comprising: 

a support member mounted to said vehicle body gus- 
set; 

an intermediate member mounted to said mirror cas- 
ing; and 

means for mounting said intermediate member to said 
• support member, said mounting means comprising: 
means for pivoting said mirror casing and interme- 
diate member relative to said support member 
and vehicle body gusset; 
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means for selectively adjusting said mirror casing 
relative to said vehicle body gusset whereby said 
selectively adjusting means permits selective 
manual adjustment of said * mirror while said 
pivoting means permits pivoting of said mirror 5 
casing relative to said vehicle body gusset upon 
impact thereof; 

a concave portion extending from said support 
member; 

a concave member attached to said intermediate 10 
member, said concave member having an inner 
surface, an outer surface and a central axis, said 
inner surface of said concave member slidably 
engaging said concave portion of said support 
member; 15 
a wall portion integral with said concave portion, 

said wall portion having a hole therethrough; 
a tubular portion projecting from said inner surface 
of said concave member, said tubular portion 
disposed concentric with said central axis of said 20 
concave member, said tubular portion having at 
least one flat outer surface and a threaded inter- 
nal bore, said tubular portion further extending 
through said hole in said wall portion; and 
a cross-piece member interposed said tubular portion 25 
and said concave portion, said cross-piece member 
having a central passage, and at least one flat inner 
surface along said central passage, said cross-piece 
member mounted to said tubular portion with said 
at least one flat inner surface of said central passage 30 
engaging said at least one flat outer surface of said 
tubular portion so that said tubular portion and said 
cross-piece member rotate and pivot together. 

5. A mirror mounting device as claimed in claim 4 
wherein said biasing means further comprises: 35 

a resilient annular washer abutting said cross-piece 
member, said resilient annul ar washer having a 
central opening; and 

a threaded fastening means inserted through said 
central opening of said resilient annular washer, 40 
said threaded fastening means being threadably 
inserted into said threaded internal bore of said 
tubular portion whereby said resilient annular 
washer biases said concave portion and said con- 
cave member into engagement. 45 

6. A mirror mounting device for pivoting a mirror 
casing relatively to a vehicle body gusset upon impact 
thereof, said mirror mounting device comprising: 

a support member mounted to said vehicle body gus- 
set; 50 

an intermediate member mounted to said mirror cas- 
ing; and 

means for mounting said intermediate member to said 
support member, said mounting means comprising: 
means for pivoting said mirror casing and interme- 55 

diate member relative to said support member 

and vehicle body gusset; 
means for selectively adjusting said mirror casing 

relative to said vehicle body gusset whereby said 

selectively adjusting means permits selective 60 
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'manual adjustment of said mirror while said 
pivoting means permits pivoting of said mirror 
casing relative to said vehicle body gusset upon 
impact thereof; 
a concave portion extending from said support 
member; 

a concave member attached to said intermediate 
member, said concave member having an inner 
surface, an outer surface and a central axis, said 
inner surface of said concave member slidably 
engaging said concave portion of said support 
member; 

means for biasing said concave member to said 
concave portion, said biasing means slidably 
biasing said concave member into engagement 
with said concave portion so that said mirror 
casing is selectively movable relative to said 
support member; 

a face portion on said outer surface of said concave 
member; 

a rod member extending from said face portion, 
said rod member having a threaded bore therein; 

a plurality of lugs attached to said face portion; 

a tubular member mounted to said rod member and 
abutting said face portion, said tubular member 
having an inner bore concentric with said rod 
member, said tubular member further having a 
housing end for selectively engaging said plural- 
ity of lugs; 

a control lever attached to said tubular member, 
said control lever having a first end and a second 
opposite end, said first end of said control lever 
being attached to said tubular member; 

a threaded fastening means threadably inserted in 
said threaded bore of said rod member, and 

a spring located in said inner bore of said tubular 
member, said spring further being interposed 
said threaded fastening means and said housing 
end, said spring biasing said housing end of said 
tubular member and said plurality of lugs on said 
face portion of said concave member into en- 
gagement so that manual movement of said con- 
trol lever selectively adjusts said mirror casing 
relative to said vehicle body gusset and whereby 
said housing end can slip relative to said plurality 
of lugs to permit pivoting of said mirror casing 
relative to said control lever and said vehicle 
body gusset upon impact to said mirror casing. 
7. A mirror mounting device as claimed in claim 6 
wherein said control lever further comprises: 
a boss integral with said second end of said control 

lever; and 

a knob member having a cavity and resilient walls 
surrounding said cavity, said boss being removably 
inserted into said cavity, said resilient walls biasing 
said boss to retain said knob member on said boss 
such that said knob member separates from said 
control lever upon impact against said knob mem- 
ber. 

***** 
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ABSTRACT 



A clip and mounting system utilizing such a clip de- 
signed to adhesively mount devices to a surface such 
as a windshield. The system includes a mounting mem- 
ber adapted to be slid over and clamped to a base 
plate member which is bonded to the surface. The sys- 
tem includes spring means which permits differential 
expansion between the members without significantly 
altering the clamping load between the members and 
the stress on the adhesive bond. 

11 Claims, 11 Drawing Figures 
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ADHESIVE MOUNTING DEVICE T^W*"*?* ^ Ured t0 a ™nd^eld_or the like. 

This invention relates broadly to a system for mount n«™S, P i° ^ da b-y~5ceive a mounting 

ng devices to a work surface by meanl of Js^e and mZnn.T^ 8 * ,. device - SUch 38 a mirror ' Thf 
is more particularly directed to an improSTup an3 5 3KSJt"*H ^ typiCaUy indude 3 561 
assembly system for mounting a device such as a reT ***** agamst the clip in order to clamp the 

view mirror, tojheintenoj^^^ ^^^^^^^V^mdJLk. 
an automobile" — ™jnevanasniew of ment of the invention, the set screw bears directly on 

It has become desirable and popular to mount a de t^J^T 8 T^' ^ may thus be preloaded 

vice, such as a rearview minor dStoS^ 10 to 1 ,. aC f Pmmodate any changes in clamping pressure 

surface of a windshield in Jl3.? u t S £ toS""* t £° Ugh J U,e d « 6 ™^' 4ansion of 

f ees for accomplishing such direct mounting^ £ ?L ™£Z ? and base member - ,n secondary 

adhesive bond between a base member and Ae wtnT ^ ,bodl 5 ient . *P™g portion may be provided be! 

shield followed by a n^anicT^SL ^n tZtt*^'*^*^**^ 

the base member and the device to be n,«n«»~T i « ln 8 men,ber and clip. 

such a device is highly sutceptib°e 5 0^°^^ become ™ re a P" 

des.rable to clamp the device to the ba2 member in IT *" ° OUr5e ° f *« foIlowin 8 description 

some manner. o me oase member m when taken in connection with the accompanying 

One example of the prior art technique of fastening 

and'SlL r M CmbCr With 3dhesive on one surfac6 20 BR,EF DES CRUTION OF THE DRAWINGS 

and having shoulders at its side edges to allow a mount Fir i • * 

»g member to be slid over the base membeT The JSJXl pere P ect,ve vicw ° f and mounting 

mounting member usually carries the reaT vTew mi™ F?r , / prf ° r t0 a " e,Bb, y- 

and the mounting member is clampS^ 2 vSon 3 top p,a " ofa P rcf ^ embodiment 

through the use of a set screw a tW TTLl P° s,, ? on of we clip incorporated in this invention. 

has been adhesively bonded T G Z M^rtZT* Sg 1 ' " * ^ C " P * h °™ » *° 2 « 

^ti^^^ £^e^^^ 

^are^^ 

coefficients of expouion a chaom to^J.™ . !< "f?" 1, "» 10 !«»■>' invention. 

=z : so stjs rinna . fsSr.- e : * - d » *~» - ™ •• 

increase of load on the adhesive will commonly bein 9 ^ ^ V,CW ° f *" C,i P shown in F,G 

the form of peel forces which are the most difficult for 

rween *? I!* 1 and thUS the bond ,ine be - DESCRIPTION OF THE PREFERRED 

ole m^ber^dtte m W,ndShi b ld *" EMBODIMENTS 

frem the windshield. 

tial of coefficient of expansion will I cause the S^nl num . era,s J th J rou 6 hout *e various views of the drawings 

force between the mounting mlbeTaLd nentT * °< 

^P-TA^fiffl 50 ~ «• ■ *~ a anting 

vibration. g Unng "P*™* system comprising a base plate or clip 10 adhered to a 

Accordingly, it is primary object of this invention to adaoted TrtZhl f"*™ of a windshie,d S0 - a »d 
provide a mounting system which will permit variations S?2L ?« m, y rece l V f a mounti ng -nember 20. 
in the clamping load within the system^ tie deS JSZSS E^F^fJT"^ by 80 
has been clamped to the base member and ihTu*Z ss nd * t0 w "»<l8hield 50 to facilitate han- 

member h« been ***JS£tt*Zfi& A™ 8 member 20 ^sequently be| 

It is another object of this invention to ^mSS??«" I Cl ' P ,n * e dlrecti on of the arrow A and ' 

adhesive mounting clip whichTs ^caSable ^ of SIorL^ ^ ^f" 1 thr0U8h use of a set ^^w 28. A 
increases in forces teJding to ped tile cHo from thf T T, T?*** 30 ls fi Xed or removably at. 

work surface. 8 ^ Cl,p from 4,16 ^ 180,16(1 to this mounting member 20. 

A further object of the invention is to provide a mir i« SSL"? 0S * I " 8hown ^ c,i P 10 

ror mounting assembly wherein a pSHSSJiSJ hf to? SrfSfS 1 indude a pair of 81(16 6d 8« ln 

bly is adhesively preaLmbled to tiie wmSw^ d a IrL^H r ^ eXtending shoulders 12 ^ hich 

second portion of the assembly is removably S<Se5 surfacf i J T '/Tn 8 " ° n 4 C6nt ™' base 

with the first member. • asS0clat6d Surface 14. The clip 10 may advantageously be con- 
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vided with a layer of heat activatable adhesive 40 so installed. Temperature changes causing changes in 
that the clip may be placed on the windshield 50 and dimensions in this system will thus be absorbed by the 
secured thereto, allowing the windshield and the clip to spring 16. 

be handled as a unit. While the tab is shown as a cantilever-type spring 

Turning to FIG. 4, there is shown the mounting mem- 5 member in the preferred embodiment, it should be 
ber 20 associated with and clamped to the clip 10 apparent that other configurations of springs can be 
which is adhesively secured to windshield 50, The side incorporated in the clip. For example, FIGS. 5 and 6 
edges, arid shoulders 12 of the clip, being spaced from describe such an alternate configuration wherein spring 
tjie surface of the windshield, are thus adapted to over- means 16a is in the form of a portion formed upwardly 
lie lip portions 22 of the mounting member when the 10 and sheared from the base 14a of the clip. This formed 
member is slidably associated with the clip. A channel strip will accept an increase in clamping loads as well as 
shaped groove 24 above the lips 22 in the mounting provide means to preload the system similar to the 
member allows the shoulders of the clip to be slidably spring tab described above. 

received in the mounting member. A front stop 18 on The embodiment shown in FIGS. 7 and 8 indicates 
the clip and an associated front wall 26 of the mounted I 5 that the spring can be located at other portions of the 
member limit the movement of the mounting member system where the clamping loads exist. For example, 
relative to the clip and thus serve to position the mem- spring 16fr, in clip 10*. is formed in the shoulders 12*. 
ber relative to the clip. When properly located, the set The sheared and formed spring 16* may be compressed 
screw 28 is tightened against the. base. 14 of the clip in upon an increase in clamping load in the shoulder area 
order to draw up the member into clamping engage- 20 of the clip and thus will function in a manner similar to 
ment with the clip. The direction of the clamping forces the other embodiment of the invention. The location of 
exerted on the clip in the system are illustrated in FIG. the spring in the shoulders of the clip also provides an 
4 by arrows Fl and F2. It should be apparent that uninterrupted faying surface 17b which may enhance 
forces Fl tend to produce a peel stress on the adhesive the esthetic value of the system in addition to increas- 
Iayer 40. It should also be apparent.that if the mounting 25 mg the surface area to be bonded, 
member is of a material having a different coefficient of The embodiment shown in FIGS. 9-1 1 includes an 
expansion from the clip member, there will be a change upstanding side wall about the entire perimeter of the 
in the clamping pressure as a result of a change in base surface 14c. Front wall portion 34 and rear wall 
temperature. For example, if the temperature increases portion 36 will further strengthen and reinforce the clip 
and mounting member 20 has a coefficient of expan- 30 10c against forces such as F, applied beneath the shoul- 
sion greater than the clip 10, then there would be a . ders 12c tending to peel the base from the support 
lessening of the clamping pressure between the shoul- surface, the walls 34 and 36 extending transversely of 
der and the lip portions of the respective, members. the clip allows any change in force on the system to be 
However, if* there is a decrease of temperature, the absorbed entirely by the spring tab 16c. The front wall 
member 20 will contract relative to member 10. caus- 35 34 and outwardly extending flange 18c will also serve 
ing an increase in forces Fl on the shoulders 12 of the as an abutment to limit the movement of the mounting 
clip and, of course, an equal and opposite increase in member relative to the clip and to accurately position 
force F2 on the base of the clip 14. Such an increase in the mounting member on the clip, 
clamping force frequently exceeds the designed peel ' The adhesive layer 40 may be of any suitable adhe- 
strength of the adhesive bond and tends to cause a 40 sive composition, however it has been found that for 
failure in the bond. ease of handling and application a heat activatible ad- 

In actual practice, the mounting member 20 will be hesive, such as polyvinyl butyral resin, is desirable. It 
of a die cast material which will have a relatively high should also be understood that a variety of shapes of 
coefficient of expansion while the clip member 10 will workpieces may exist, such as a windshield with a slight 
be of a material, such as stainless steel, having a coeffi- 45 curvature. Although the preferred embodiments de- 
cient of expansion less than that of the mounting mem- scribed above show a generally planar bottom wall 14 
ber. The clip member 10 is preferably constructed from and faying surface 17, . it should be understood that 
material which has a relatively low coefficient of ex- these surfaces can be modified to conform to the sur- 
pansion so as to be consistent with the coefficient of face to be adhered. 

expansion of the windshield glass 50. 50 Thus, it is apparent that there has been provided, in 

The preferred embodiment of the clip 10 shown in accordance with the invention, a mounting system 
FIGS. 1-4, includes a spring-like tab 16 struck up from which includes a spring that fully satisfies the objects, 
the bottom wall 14 of the channel shaped structure. aims and advantages set forth above. While the inven- 
This tab 16 is positioned to accept the extremity of the tion has been described in conjunction with specific 
set screw 28. As shown in FIG. 4, the, screw 28 is tight- 55 embodiments thereof, it is evident that many alterna- 
ted against this tab 16 and the system may thus be tives, modifications and variations will be apparent to 
preloaded by tightening the screw so that there is a those skilled in the art in light of the foregoing descrip- 
slight downward deflection of the tab. This tab thus tion. Accordingly, it is intended to embrace all such 
provides a spring in the system which will absorb any alternatives, modifications and variations as fall within 
variance in the clamping pressures Fl and F2. If the 60 the spirit and broad scope of the appended claims, 
clamping pressure in the system decreases, the tab will I claim: 

exert, an upward force on the screw as a result of the 1. A system for mounting devices to a primary work- 
preloaded condition. This substantially eliminates the piece including a base plate member having one sur- 
possibility that the mounting member 20 will vibrate or face adapted to be adhesively secured, to the primary 
will be otherwise free to move relative to the clip after 65 workpiece through an adhesive bonding layer, oppos- 
assembly. More importantly, however, the tab 16 will ing side edges of the base member including shoulder 
be capable of further downward deflection should the surface means in spaced relationship to the said one 
clamping forces increase after the system has been surface, a mounting member adapted to be slidably 
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positioned over the base plate, the mounting member wall and including an intermediate segment bulged 

including lip portions extending inwardly from the op- upwardly from the bottom wall and adapted to be resii- 

posite side edges thereof to underlie the shoulder sur- iently compressed by clamping means when a device is 

face means when associated therewith, the opposing lip associated therewith. 

portions and shoulder surface means forming a first set 5 6. The mounting system as claimed in claim 1 

of opposing clamping surfaces, the means to clamp the wherein the base plate member and mounting member 

mounting member being adapted to bear against a include abutment means to limit the sliding movement 

predetermined region of the base plate and thereby of the mounting member in one direction, 
forming a second set of opposing clamping surfaces, 7. The mounting system as claimed in claim 1 
spring means positioned between at least one set of 10 wherein the means to clamp the mounting member 

opposing clamping surfaces and adapted to relieve the includes a set screw extending through the mounting 

stress on the adhesive bonding layer when the system is member into engagement with the base plate serving to 

mounted on the primary workpiece as a result of the clamp the clip portions and the shoulder surface means 

clamping pressure between the two members as well as together. 

preloading the system. 15 g ^ mouming system in accordance with ciaim 7 

2. The mounting system as claimed in claim 1 of the wherein the set screw bears against the spring means 
type "herein the base plate member and mounting formed in the base plate to resiliently accommodate 
member have different coefficients of expansion caus- changes in the clamping pressure between the mount- 
ing changes in the clamping pressure between the two ing member and the base plate wherein the stress on 
elements subsequent to positionment and clamping zu the adhesive bond line may remain substantially uni- 
together wherein the base plate member has a recess form. 

formed^therein and includes a bottom wall adapted to 9. The mounting system in accordance with claim 7 

be bonded to the primary workpiece, side wall portions wherein the base plate member carries adhesive means 

upstanding from the bottom wall including outwardly on said one surface, said one surface further including 

extending flanges forming said shoulder surface means. the spring means in the form of a struck-up portion 

3. The mounting system of claim 2 wherein the base positioned intermediate the shoulder surface means, 
plate member is channel shaped. 10 . moU nting system in accordance with claim 7 
w£ J?£T l? g !? l C c ? rdance ^ claim 2 » therein the spring means is provided between the lip 
wherein the bottom wall of the base plate member is 3Q portions and shoulder surface means, 
substantially surrounded by upstanding wall portions. 1 1. The mounting system in accordance with claim 

5. The mounting system in accordance with claim 2, 10 wherein the spring means is a struck-up tab formed 

wherein the spring means includes a struck-up portion in the shoulder surface means, 
with the extremities thereof integral with the bottom * * * * * 
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ABSTRACT 



Arearview mirror mounting assembly comprises a mounting 
arm which is pivotally secured to a mounting base and may 
be further pivotally attached to an accessory or an interior 
rearview mirror. The mounting arm comprises a ball receiv- 
ing portion for receiving and pivotally engaging a ball 
member on the mounting base. The ball receiving portion 
tightly engages the ball member in response to a biasing 
force exerted on the ball receiving socket by a biasing 
member within the mounting arm. The biasing member is 
aligned and guided within the mounting arm via at least one 
confinement member, such as an annular guide portion, 
extending longitudinally within the arm and surrounding at 
least one substantially flat or planar surface, which the 
biasing member engages. Preferably, one of the surfaces is 
rigidly secured to the arm, thereby reducing potential vibra- 
tion between the arm and the interior rearview mirror. 
Preferably, the arm comprises a ball-in and ball-out mount- 
ing arrangement which provides a double bail joint mount 
for the interior rearview mirror. 

34 Claims, 5 Drawing Sheets 
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REARVIEW MIRROR MOUNTING ball member therein. The ball receiving caviiy maintains a 

ASSEMBLY secure grip on the ball member via a biasing member which 

is aligned and contained within a sleeve of the mounting 

DAwmAmm nr.^, 4 r, m assembly. The present invention is preferably implemented 

BACKGROUND OF THE INVENTION 5 with an interior rearview mirror which comprises one or 

The present invention relates generally to a rearview more eIeclrical accessories and is thus of a greater weight 

mirror mounting assembly and, more particularly to a * standard mirr °r- For example, the mirror may weigh 

rearview mirror mounting assembly which pivolallv mounts a PP ro>amale }y 300 grams and may even weigh greater than 

an interior rearview mirror to a mounting base attached to a PP/° xiraate! y 500 

the vehicle " 10 According to a first aspect of the present invention, a 

Mounting brackets for supporting rearview mirrors are 'S^^ ^ an accesso ^ «° a 

u/*n L'n, U m ; n lko ^ t Cln • mirrors are vehicle comprises a mounting base and a mou mine arm. The 

rnoun,^?, ™- k yP * Ca,ly ' 3 ^Tn T™ 15 moumiD g base is ada P led *™ punting to the vehicle The 
l 0(1 .,- . ^ . t ' „ , vcl,ieic or 10 a alignment element compnses an outer confinement member 

concerns are further enhanced when the interior rearview » v «»~,i~ ?. i™, ^- u i A. L - 7" utUfaUi * ul lllwlIIX5r 
mirror comprises multiple components and elZfc 25 £?1 £ S. ? S "T ""^ L meraber 10 ali 8 n 
circuitrv such as elecimrhmmi,- rXo.L ■ e,6L ' r0D,c lbe biasing member within the sleeve such that the biasing 

^S^^lS^SiS^JSSS^ mei t r !rt lhe bal „ receiving - cta ,oward ,he bal ' 

to the weigh, of the interior n^viS^^STSS! TESTS' "T"" T"^ ^ member ^ 
series increase the weigh, of the mirrors, such that the ^^yj^^^^i^^c^^tama^ 
mirrors are not stable whh a conventional double ball and 30 ^ ?• n * ? ' f™* T 0 ' 3 

socket-mounting bracket substantially planar surface at a base of the confinement 

h .c i. n „.„„ .~ • i .i • j ■ „ member, whereby an end of said biasing member encases 

It is known to implemen larger sized ball and socket , he planar surface. Preferably, the sleeve is narrowed a. an 

joints to provide increased fr.cl.on and thus greater stability end corresponding to the ba I receiving Ue «S 

SS£iiMX512f7 of , ,he mou f D& * rowed end * °^ able 10 c, -p the bSSvinltS, 

the mo' u 2p S i T J 3 ^ ^ u" ab0Ul ,he ba " mcmber in res l' onsc <° tbe biasing member 

bracket Tlhe same m' v ^ """^ °V he biaSiDg ,he ,0Ward ,he Da ™ wed end °' ' b * «'^e. 

mfnTml^ Sl ^h k 1 ^ ' " * '° P^ferably, a second ball member is rigidly secured a. an end 

^^oS^^X , ^ , ■ '° £S;rt lhe narrowed end. A base portion of 
. . . .. ~^ ' 40 ,he second ball member comprises the alignment element to 

Id order to provide a tight grip on the ball member, a align the biasing member between lbe ball receiving socket 

spring or other biasing member may be implemented within and the second ball member 

fhe U n P rinlTn 0f ,' he T^t" ^ *° increMe " In one form ' tbc biasin 8 mem ber is a coil spring which 

° r 1 f lamping of *c bal by the socket portion of engages a planar, recessid region in the ball receiving 
SdZ^fSn ^« s P"n8'f'yP'«lly mounted and secured 4S socket. In another form, the bLing member is unitarSy 

rate lt,r Z k ? XenS 8 f ° rce ° n ' he formed with ,he baU receivin & «*« ^ compressibly 

nrei abom The SI ""T * ■ y C ° m - engages a recessed re 8 ion a < °* of a ball receiving socket 

^oritn k nrlv h £ k ^ T° n -'.^ °" lhe socteI of lhe mountin S arm, a ball member of the mounting arm 

portion is provided which extends partially within the center and the mirror itself 

d~Vrecei^S^^^ ^^P^liy^««^K,a»^. 

spring. T 116 acc essory has at least one electronic component which 

rwm ' . . r . IS eIectr i ca lly connected to a vehicle wiring via an accessory 

^ese operational aspects of rearview mirror, supports wiring. The support bracket comprises a mounting base and 

£" S ^ 55 a mounting arm. The mounting bL is adapted for mounting 

ellTT , I'" W k! k minmil2in e vlbratlon ' a « d for to the vehicle and comprises a first ball receiving socket. Th! 

^SLh I IT* 10 mirr ° r SUpP ° rlS ^ aS moUntin S arm P ivolalJ y secures ^ the mounting base and to 

misaligned springs, all while maintaining a pleasing overall the accessory. The mounting arm comprises a first bail 

appearance. member for pivotally engaging the first ball receiving socket 
SUMMARY OF THE INVENTION 60 a " d 3 second baI1 raemb er for pivotally engaging a second 
_ ... ball receiving socket on the accessory. The first ball member 
ine present invention is intended to provide a mirror is positioned at an opposite end of the mounting arm from 
mounting assembly which pivotally mounts an interior rear- the second ball member. The mounting arm further corn- 
view mirror to a mounting base positioned on the vehicle. prises an outer sleeve which at least partially encases the 
Prelerably, the mirror is mounted or connected to the mount- 65 mounting arm and the accessory wiring 
mfi ;base via . tdual ball and socket joint at least one of which Therefore, the present invention provides a support 
comprises a ball receiving cavny which pivotally receives a assembly which provides pivotable mounting of an acces- 
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sory or mirror relative to a mounting base. The alignment of 
the biasing member is maintained via at least one confine- 
ment member, such as an annular guide which extends along 
the arm of the support assembly, which substantially pre- 
cludes lateral movement of the biasing member relative to 
the support assembly. A second ball member of the support 
assembly may be rigidly secured to the sleeve to further 
reduce vibration of the mirror. The first and second ball 
members may comprise the same sized ball or may have 
different diameter ball members. For example, the second 
ball member of the support assembly may have a greater 
diameter than the first ball member of the mounting base. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view looking forwardly in a 
vehicle of a rearview mirror mounting assembly in accor- 
dance with the present invention; 

FIG. 2 is sectional side view of the mounting assembly of 
FIG. 1; 

FIG. 3A is a perspective view of a ball receiving socket 
showing the ball receiving portion of the socket; 

FIG. 3B is a perspective view of the opposite end of the 
socket of FIG. 3A, showing the alignment ring and surface 
for the biasing member; 

FIG. 4 is a sectional side view of an alternate embodiment 
of the present invention; 

FIG. 5 is a sectional end view of the mounting arm, taken 
along the line V— V in FIG. 4; 

FIG. 6 is a sectional side view of another alternate 
embodiment of the present invention wherein the ball 
receiving socket further comprises the biasing member; 

FIG. 7 is a perspective view of the ball receiving socket 
shown in FIG. 6; 

FIG. 8 is a sectional side view of another alternate 
embodiment of the present invention, wherein the mounting 
arm is fixedly secured to the interior rearview mirror; 

FIG. 9 is a perspective exploded view of another alternate 
embodiment of the present invention; 

FIG. 10 is a sectional end view of a mounting arm and 
plastic cover, taken along the line X — X in FIG. 9 

FIG. 11 is a side elevation of another embodiment of the 
bracket assembly of FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now specifically to the drawings, and the illus- 
trative embodiments depicted therein, an accessory or inte- 
rior rearview mirror 10 is pivotally mounted to a mounting 
assembly 12, which comprises a mounting arm 14, which is 
pivotally mounted to a mirror mount or mounting base 16 
(FIG. 1). Mounting arm 14 of mounting assembly 12 pref- 
erably comprises a ball receiving member 20, a biasing 
member 22, a second ball member 24 and a sleeve member 
26 which at least partially encases ball receiver 20, biasing 
member 22, and second ball member 24 (FIG. 2). Preferably, 
biasing member 22 is positioned and aligned between ball 
receiver 20 and second ball member 24 and functions to bias 
ball receiver 20 outwardly from second ball member 24 and 
biasing member 22, such that ball receiver 20 grips ball 
member 16b, as discussed in detail below. Biasing member 
22 is aligned longitudinally along sleeve 26 between ball 
member 24 and ball receiver 20 via a confining member, 
such as a raised annular ring 20/, which is preferably at least 
partially cylindrical in section, and/or a corresponding con- 
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fining member or annular ring 24d f which extend longitu- 
dinally from a respective base or generally planar surface 
20e and/or 24/at either or both of ball receiver 20 and/or ball 
member 24, respectively, as discussed below. 

5 The interior rearview mirror 10 may be a conventional 
eleclrochromic or prismatic day/night interior mirror and 
may comprise additional electronic components, such as 
map reading lights, a speaker and/or microphone, which 
may be in the mirror or within a module attached to the 

!0 mirror or mounting arm as disclosed in commonly assigned 
co-pending U.S. patent application, Ser. No. 09/382,720, 
filed Aug. 25, 1999, now U.S. Pal. No. 6,243,003, an 
indicator for the microphone of the type disclosed in com- 

• monly assigned U.S. patent application, Ser. No. 09/396, 

15 179, filed Sep. 14, 1999, now U.S. Pat. No. 6,278,377, 
displays, such as of the type disclosed in commonly assigned 
co-pending U.S. patent application, Ser. No, 09/448,700, 
filed Nov. 24, 1999 by Timothy G. Skiver, Joseph P McCaw, 
John T. Uken, and Jonathan E. DeLine for REARVIEW 

20 MIRROR ASSEMBLY WITH ADDED FEATURE MODU- 
LAR DISPLAY, now U.S. Pat. No. 6329,925, communica- 
tion systems, which may comprise a processing system of 
the type disclosed in commonly assigned U.S. patent 
application, Ser. No. 09/466,010, filed Dec. 17, 1999 by 

25 Jonathan E. DeLine, Niall R. Lynam, Ralph A. Spooner and 
Philip A. March for INTERIOR REARVIEW MIRROR 
SOUND PROCESSING SYSTEM, now U.S. Pat. No. 
6,420,975, Attorney Docket Number DON01-787, and/or 
the like, all of the disclosures of which are hereby incorpo- 

30 rated herein by reference. Additionally, the interior rearview 
mirror may comprise storage capabilities, such as disclosed 
in commonly assigned U.S. patent application, Ser. No. 
09/449,121, filed Nov. 24, 1999, now U.S. Pat. No. 6,428, 
172, and/or a compartment for electrical accessories, such as 

35 disclosed in commonly assigned co-pending U.S. patent 
application, Ser. No. 09/433,467, filed Nov. 4, 1999, now 
U.S. Pat. No. 6,326,613, and/or the like, the disclosures of 
which are hereby incorporated herein by reference. Because 
the rearview mirror may comprise one or more electrical 

40 accessories and may function to store other items, the mirror 
may have a greater weight than a standard prismatic mirror. 
Preferably, support assembly 12 supports an interior rear- 
view mirror 10 weighing at least approximately 300 grams. 
More preferably, support assembly 12 supports an interior 

45 rearview mirror 10 which weighs at least approximately 400 
grams and most preferably, at least approximately 500 
grams. 

The mount 16 may be secured, such as by an adhesive, to 
an interior surface l&a of a vehicle windshield 18 (FIG. 2) 

50 and may be a conventional mounting button, channel mount, 
a base member of the type disclosed in commonly assigned 
U.S. Pat. No. 4,936,533, issued to Adams et al., the disclo- 
sure of which is hereby incorporated herein by reference, or 
a breakaway mount of the type disclosed in commonly 

55 assigned U.S. Pat. No. 5,820,097, issued to Spooner, or U.S. 
Pal. No. 5,100,095, issued to Haan, et al., the disclosures of 
which are hereby incorporated herein by reference. 

Preferably, as shown in FIG. 2, mounting base 16 of 
mounting assembly 12 is secured to a mounting plate 16a 

60 (commonly referred to in the art as. a mirror mounting 
button), which is secured to interior surface IHa of the 
windshield 18. Mounting plate 16a may be secured to the 
interior surface of the windshield, such as by an adhesive, or 
may be secured to a headliner or console (not shown) at or 

65 adjacent to an upper edge of the windshield, without affect- 
ing the scope of the present invention. Mounting base 16 
preferably comprises a ball member 16b formed al an end of 
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a neck portion 16c extending outwardly and rearwardly from spherical surface 20a* and radially inwardly of cylindrical 

a base portion 16d of the mount 16. BaHme mber 166 and_ side walls 20c, to further facilitate inward bending of 

neck 1 6c are preferably integrally fa nned with.base 16jjand cylindrical walls 20c as the walls 20c engage tapered end 

nlaycomprise a metal, such as ajujmnum, such_as_A^8(j 26a of sleeve 26. 

^hjinlnujn," wKch^mag^g powder painted,, to_colo r match 5 Base portion 2Qa of ball receiver 20 defines partial 

^oUfilTfiT^ spherical surface 20d at one end and further defines the 

However, it is further envisioned that ball member 166 may means or element for aligning and guiding biasing member 

comprise an engineering polymer, such as a filled polymer, 22 at an end opposite the partial spherical surface 2Qd. Base 

such as glass or mineral filled Nylon or the like, without portion 20a of ball receiver 20 comprises a substantially 

affecting the scope of the present invention. Bali member 10 planar center region 20e and a raised or longitudinally 

166 is a generally spherical shaped ball for pivotal engage- extending annular, cylindrical outer region 20/. Raised annu- 

ment with a correspondingly formed receiving socket on lar outer portions 20/ form a cylindrical side wall or guide 

mounting arm 14, as discussed below. Preferably, the ball around an outer circumferential edge of planar surface 20c, 

166 and neck portion 16c are partially hollowed or cored to thereby defining a recessed, biasing member receiving por- 

reduce the mass of the mounting assembly 12. Although not ]S tion of receiver 20. A forward end 22a of biasing member 22 

critical to the present invention, the mount 16 may be is then received by the recessed portion and thereby aligned 

secured to the base portion 16a via a set screw 16c, as shown and secured within sleeve 26 by guide walls 20/ 

in FIG. 2, or via any other known mounting means, and may Second ball member 24 comprises a spherical shaped ball 

be a breakaway mount or any other mount secured to a portion 24a, a base portion 246, and a neck region 24c 

headliner or console of the vehicle, without affecting the.oo extending between base portion 246 and ball 24a. Ball 

scope of the present invention. portion 2Aa is positioned at an outer or rearward end of neck 

As shown in FIGS. 1 and 2, sleeve 26 is a generally 24c, which extends from base portion 246, such that ball 24a 

cylindrical member which extends between mount 16 and and neck 24c extend outwardly from end 266 of sleeve 26 

interior rearview mirror 10. Preferably, sleeve 26 comprises in a direction generally rearwardly with respect to the 

a metal tubing, such as an aluminum tubing, such as alu- 25 vehicle. Preferably, ball 24a, neck 24c and base 246 are 

minum 6061T9, which may be powder coaled to match the unitarily constructed and may be hollowed or cored in either 

color of the mount 16 and/or interior rearview mirror 10 direction to hollow out ball 24a and neck 24c to reduce the 

and/or a desired vehicle interior or trim. However, other weight of the assembly. Ball member 24 may be substan- 

malerials, such as an engineering polymer, such as a filled tially hollowed or cored from the forward end, as shown in 

polymer, such as glass or mineral filled Nylon or the like, 30 2, or mav De cored fr° ro lne rearward end of ball 24a, 

may be implemented without affecting the scope of the as shown in FIG. 6. Preferably, ball member 24 comprises 

present invention. Sleeve 26 is generally hollow and com- a metal, such as aluminum, such as a die cast aluminum, 

prises a cylindrical side wall 26d which defines an inner which may be powder painted to match the color with sleeve 

surface 26/and encases ball receiver 20, biasing member 22, 26 and/or mount 16 and/or the vehicle interior. However, it 

and a portion of second ball member 24, as discussed below. 35 is further envisioned that other materials, such as an engi- 

Sleeve 26 is preferably tapered or narrowed toward a for- neering polymer, such as a filled polymer, such as glass or 

ward end 26*7 and further comprises an inwardly curved end mineral rilled Nylon or the like, may be implemented 

266, which is generally longitudinally opposite from tapered without affecting the scope of the present in invention, 

end 26a. Inwardly turned end 266 is sharply curved radially Base portion 246 is preferably correspondingly formed 

inwardly to form a generally annular ridge or ring 26c, 40 with inwardly curved end 266 of sleeve 26 and is positioned 

which closes a portion of the rearward end 266, such that the within sleeve 26 such that an outer shoulder 24e of base 

end 266 has a smaller diameter opening than the cylindrical portion 246 engages annular ring 26c of sleeve 26, thereby 

side walls 26d of sleeve 26. substantially precluding second ball member 24 from mov- 

As shown in FIGS. 2, 3A, and 3B, ball receiver 20 ing longitudinally outwardly from sleeve 26. Preferably, ball 

preferably comprises a base portion 20r/ and a ball receiving 45 member 24 is rigidly secured within sleeve 26, such as by 

portion 206. Ball receiving portion 206 comprises a cylin- welding the shoulder portion 24c to curved end 266 of sleeve 

drical side wall 20c and a partially spherical inner surface 26, or by any other known means for securing the two 

20d. Cylindrical side wall 20c extends longitudinally out- components together. Alternately, the second ball member 

wardly from spherical surface 2Qd of base portion 20a, and 24 may be unitarily formed with sleeve 26, without affecting 
defines a ball receiving cavity or socket for pivotally receiv- 50 the scope of the present invention. Base portion 246 of ball 

ing ball member 166 of mount 16. Cylindrical side wall 20c member 24 further comprises an outer confining member or 

and base portion 20a slidably engage inner surface 26/ of annular ring24d which extends longitudinally within sleeve 

sleeve 26 as ball receiver 20 is moved by biasing member 26 along the cylindrical side walls 26rf, in a direction 

22. Preferably, ball receiving socket 20 comprises an elas- generally opposite from neck 24c. Annular ring or wall 24d 
lomeric material, such as polypropylene or the like, such that 55 defines and encircles a generally planar, annular ring or 

cylindrical wall 20c may flex radially inwardly as ball surface 24/ formed at base portion 246, such that a rearward 

receiver 20 is moved longitudinally toward tapered end 26a end 226 of biasing member 22 engages surface 24/ and is 

of sleeve 26. Preferably, as best shown in FIG. 3A, cylin- received within the recess formed by ring 24d and planar 

drical side wall 20c further comprises a plurality of notches surface 24/ Although shown as an annular, ring shaped 
20g which extend longitudinally from a forward end 20// of 60 surface, planar surface 24f may otherwise be a substantially 

ball receiver 20. Notches 20g facilitate substantially uniform continuous surface if ball member 24 is not cored or 

compression of forward end 20// of ball receiver 20 as hollowed, or if ball member 24 is cored from the opposite 

forward end 20// is compressed radially inwardly by tapered end, such as is shown in FIG. 6. 

end 26a of sleeve 26, in response to a biasing force exerted Biasing member 22 is preferably a coil spring, such as a 
on ball receiver 20 toward tapered end 26fl by biasing 65 steel spring having a spring rate of approximately 650 

member 22. A circumferential groove or channel 20; may be N/mm, although other materials and/or spring rates may be 

formed around an outer circumferential edge of partially implemented without affecting the scope of the present 
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invention. Biasing member 22 extends longitudinally within 
sleeve 26 and between the planar surfaces 20e and 24/ of ball 
receiver 20 and ball member 24, respectively. Biasing mem- 
ber 22 is secured and aligned between the two components 
by the annular rings 20/ and 24d, which extend longitudi- 
nally toward one another from the respective components 20 
and 24. The annular flanges or walls 20/ and 24d function to 
align and laterally confine biasing member 22, such that 
opposite ends 22a and 226 of biasing member 22 engage the 
substantially planar surfaces 20e and 24/ of ball receiver 20 
and ball member 24, respectively. Lateral or radial move- 
ment of biasing member 22 is thus substantially precluded 
by rings or walls 20/ and 24d engaging an outer surface 22c 
of biasing member 22. 

Accordingly, ball receiver 20 receives ball member 16b of 
mount 16, such that arm 14 is pivotally secured to mount 16. 
Second ball member 24 likewise engages a correspondingly 
formed ball receiver or socket (not shown) of interior 
rearview mirror 10, such that interior rearview mirror 10 is 
also pivotally mounted to mounting arm 14 of mounting 
assembly 12. Biasing member 22 is partially compressed 
when mounting arm 12 is assembled and engaged with ball 
member 166 of mount 16, such that biasing member 22 
exerts a force longitudinally along sleeve 26 toward ball 
receiver 20. Because second ball member 24 is substantially 
fixed relative to sleeve 26, rearward end 22b of biasing 
member 22 is also substantially fixed relative to sleeve 26. 
Cylindrical side walls 20c of ball receiving portion 206 are 
then forced inwardly at tapered end 26a of sleeve 26, such 
that ball receiver 20 grips ball member 16b on mount 16 in 
response to the biasing force exerted by biasing member 22. 
Further longitudinal movement of ball receiver 20 is limited 
as outer end 20/* of cylindrical wall 20c becomes wedged 
between sleeve 26 and ball 16b, since the diameter of ball 
16b and cylindrical wall 20c is greater than the narrowed 
opening of narrowed end 26a of sleeve 26. The desired level 
of gripping of ball 16b by socket 206 may be attained by 
selecting an appropriate spring rate for biasing member 22 
or by altering the coefficient of friction of ball receiver 20. 

Because arm 14 comprises a ball-in (ball receiver 20 of 
arm 14 receives ball member 166) and a ball-out (ball 
member 24 extends outwardly from arm 14) mounting 
arrangement, mounting arm 14 provides a shorter overall 
length, such that the pivot joints of the mounting assembly 
12 are closer to the main support or mount 16, thereby 
reducing vibration of the mirror mount assembly. 
Furthermore, because ball member 24 is rigidly secured to 
or formed with the sleeve 26 of arm 14, there is less 
vibration in the mounting arm assembly. Ball 24<7 of ball 
member 24 may be the same size as ball 166 of mount 16, 
or may be of a greater diameter to enhance gripping within 
the corresponding receiving socket of the mirror, which 
further reduces vibration of the rearview mirror. Preferably, 
ball 24a has a greater diameter than ball 166. More 
preferably, ball 24a has a diameter which is greater than 
approximately 20 mm, such as approximately 22.4 mm, 
while ball 166 has a diameter which is less than approxi- 
mately 20 ram, such as approximately 15 mm. Alternatively, 
however, the ball 24a of ball member 24 may have a smaller 
diameter than the ball 166 of mount 16, without affecting the 
scope of the present invention. 

Additionally, the present invention allows a smaller diam- 
eter spring to be implemented between the ball member 24 
and ball receiver 20, while still maintaining proper align- 
ment therebetween, since the longitudinally extending cylin- 
drical side walls of bail receiver 20 and ball member 24 
substantially preclude radial or lateral movement of biasing 
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member 22 with respect to sleeve 26. A center ridge or bump 
on the ball receiver and/or the ball member to insert within 
the spring is not necessary to align the spring within the 
mounting arm. This approach further allows for ball member 

5 24 to be cored out from its rearward end, as shown in FIG. 
6, or its forward end, as shown in FIGS. 2 and 4, while still 
providing proper alignment of biasing member 22, all of 
which reduces weight and vibration in the assembly. 
Referring now to FIGS. 4 and 5, an alternate support 

3 0 bracket assembly 112 is shown, which comprises a mount 16 
and an arm 114. Mount 16 is substantially identical to mount 
16 discussed above with respect to support assembly 12, 
such that a detailed discussion of mount 16 will not be 
repeated herein. Arm 114 is likewise substantially similar to 

15 arm 14, discussed above, in that it comprises a sleeve 126, 
which substantially encases a ball receiving portion 20, a 
biasing member 22, and a second ball member 24. Ball 
receiving portion 20, biasing member 22, and second ball 
member 24 are also substantially similar to the components 

20 discussed above with respect to support assembly 12. Sleeve 
126 is a generally cylindrical and hollow sleeve, which 
comprises a tapered or narrowed end 126fl and an inwardly 
curved end 1266, similar to sleeve 26 discussed above. 
Likewise, tapered end 126a functions to force the cylindrical 

25 wall portions 20a of ball receiver 20 inwardly around ball 
member 166 of mount 16 in order to enhance gripping of 
ball 166 by receiver 20 and arm 14, such that arm 114 may 
pivot relative to ball member 166, while ball member 166 is 
substantially precluded from being removed from socket 20 

30 and sleeve 126. Inwardly curved end 1266 comprises an 
annular ridge or lip 126c which engages an outer shoulder 
24c? of second ball member 24 to substantially preclude 
longitudinally outward movement of second ball member 24 
relative to sleeve 126, similar to sleeve 26 and second ball 

35 member 24, discussed above. 

Sleeve 126 preferably includes one or more dimples or 
indentations 1264, which are crimped inwardly to form 
bumps or ridges 126e along an inward surface 126/ of sleeve 
126. Ridges 126e are positioned immediately longitudinally 

40 inwardly from an innermost portion 24g of cylindrical guide 
walls 24e of ball member 24. As shown in FIG. 5, sleeve 126 
may comprise multiple dimples 126d which are spaced 
circumferentially around sleeve 126. However, a single 
circumferential groove or indentation may extend around 

45 sleeve 126 and engage innermost surface 24g of ball mem- 
ber 24 along its entire circumference, without affecting the 
scope of the present invention. As discussed above with 
respect to sleeve 26, sleeve 126 preferably comprises a metal 
tubing, such as aluminum tubing, and may be powder coated 

50 to color match sleeve 126 with mount 16 and ball member 
24 and/or the interior rearview mirror and/or the vehicle 
interior. However, other materials may be implemented, 
similar to sleeve 26. The dimples may be die cast in sleeve 
126 or may be crimped or otherwise formed therein. The lip 

55 126c and ridges 126e function to rigidly secure or retain ball 
member 24 within sleeve 26, thereby substantially preclud- 
ing movement or vibration of ball 24 relative to sleeve 126 
in either longitudinal direction. By reducing the possibility 
of relative movement between ball 24 and sleeve 126, 

60 overall vibration of arm 114 and support assembly 112 is 
reduced. 

Referring now to FIGS. 6 and 7, an alternate embodiment 
212 of the mirror support assembly of the present invention 
is shown which comprises a mounting member 16 and an 
65 arm 214: Mounting member 16 is substantially identical to 
the mount 16 discussed above with respect to support 
assembly 12 such that a detailed description will not be 
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repealed herein. Arm 214 comprises an outer sleeve 26 spherical ball member 166 and tapered end 26a of sleeve 26. 

which at least partially encases a ball receiving socket 220 Annular guide 224e engages outer cylindrical surface 222c 

and a base portion 2246 of a second ball member 224. Sleeve of biasing member 222 and functions to properly align and 

26 is also substantially similar to sleeve 26 discussed above retain biasing member 222, such that planar surface 2226 of 

with respect to support assembly 12. Second ball member 5 biasing member 222 remains substantially centered on base 

224 is likewise similar to ball member 24 and comprises a surface 224/ of ball member 224. 

partial spherical member 224a, a base region 2246 and a Referring now to FIG. 8, an interior rearview mirror 310 

neck region 224c extending between base region 2246 and comprises a mounting arm 314 which extends from a back 

spherical portion 224a. Spherical portion 224a may be surface 310n of i merio r rearview mirror 310 in a direction 

approximately me same si^ as ba^l 166 on mount 16 or ma gen erally forwardly with respect to the vehicle. Mounting 

have a greater diameter than ball 166, as discussed above arm 314 ^ a substantially cylindrical sleeve portion 

with respect to ball 246 and baU 166 of support assembly 12. 326 extending from back surface 310a of interior rearview 

Ball member 224 may be cored or hollowed from either mirror 310. Sleeve portion 326 is preferably fixedly secured 

end to reduce the weight of the assembly, similar to ball 24 to back 310a of interior rearview mirror 310 and mav be 

discussed above. Preferably, ball member 224 is cored from ^ unitarily formed with the mirror housing or casing. Sleeve 

an outer or rearward end, as shown in FIG. 6, such that base portion 326 comprises an inwardly tapered or narrowed end 

portion 2246 defines a continuous, substantially planar sur- 326a at an outer end opposite interior rearview mirror 310 

face 224/ at its forward end. Base portion 2246 comprises a A ball receiving socket 320 is positioned within sleeve 326 

cylindrical side wall or annular guide 224e which extends and is substantially similar to ball receiver 20, discussed 

longitudinally inwardly along an inner surface 26/ of sleeve ^ above with respect to support assembly 12. A partial spheri- 

26. A substantially flat base surface 224/ is formed along an cal surface 3206 and a cylindrical side wall 320c receive a 

inner surface of base portion 2246 and is substantially ball member 166 of a mount 16, which is substantially 

encircled by cylindrical side walls 224e. As discussed above similar to mount 16 discussed above and is mounted to an 

with respect to ball member 24 and sleeve 26 of support interior surface 18a of windshield 18 in a known manner. A 

assembly 12, base portion 2246 is formed to engage an ^ circumferential notch or channel 320; is formed between 

annular ring 26c formed by inwardly curved portions 266 of spherical surface 320d and walls 320c to facilitate radially 

sleeve 26, thereby substantially precluding longitudinal inward flexing of walls 320c relative to partial spherical 

movement of ball 224 outwardly with respect to sleeve 26. surface 320*:. Tapered end 326a of sleeve 326 functions to 

Outer shoulders 224a* of base portion 2246 may be welded force an outer end 320// of cylindrical wall 320c inward 

to sleeve 26, such as by a rough texture in die cast using a , 0 around ball member 166, such that ball member 166 is 

spin weld or lathe type process, or may be otherwise secured pivotally secured within ball receiver 320 and sleeve 326 

to inwardly turned portions 266 of sleeve 26. Mirror assembly 310 is thus pivotally mounted to mount 16 

Ball receiving member 220 comprises a ball receiving via a single pivot joint, 

portion 2206 and a biasing member portion 222. Ball Ball receiver 320 further comprises a flat or planar surface 

receiving portion 2206 comprises cylindrical side walls 35 320e on a base portion 320a and generally opposite partial 

220c, which may further comprise notches 220g at an outer spherical surface 320a". A cylindrical, annular wall or guide 

end 220// thereof, and a base portion 220a, which further portion 320/extends longitudinally inwardly toward interior 

defines a partially sphencal surface 220a* within cylindrical rearview mirror 310 around a circumferential outer edge of 

walls 220c. An annular groove or channel 220; is formed planar surface 320e. Mirror assembly 310 further comprises 

around an outer edge of partially spherical surface 220d and 40 a cylindrical cavity or recess 3106 which extends inwardly 

immediately radially inwardly of cylindrical side waUs into interior rearview mirror 310 or generally rearwardly 

220c, to facilitate inwardly bending of cylindrical walls with respect to the vehicle. Cylindrical cavity 3106 is 

220c as the walls 220c engage tapered end 26a of sleeve 26, defined by a cylindrical side wall 310c and an inner, sub- 

similar to that discussed above with respect to support slanlially flat or planar end surface 310rf within interior 

assembly 12. 45 rearv f ew 310. Cylindrical cavity 3106 is generally 

Biasing member 222 is preferably unitarily formed with centered with respect to sleeve 326, such that cylindrical 

ball receiving portion 2206 of ball receiver 220 and extends cavity 3106 is generally aligned with annular guide portions 

longitudinally from base portion 220a such that a forward 320/ of ball receiver 320. 

end 222a of biasing member 222 is integrally formed with A biasing member 322, such as a coiled spring or the like, 

base portion 220a of ball receiver 220. Preferably, biasing 50 is positionable between planar surface 320c- of ball receiver 

member 222 is generally cylindrical and comprises an outer 320 and planar surface 310a" of interior rearview mirror 310. 

cylindrical wall 222c and a substantially flat or planar end Biasing member 322 is guided and aligned between ball 

surface 2226 at an end of biasing member 222 opposite or receiver 320 and interior rearview mirror 310 via the cylin- 

rearwardly from base end 222a. Preferably, ball receiver drical side walls 310c of cavity 3106 and guide walls 320f 

220, and thus biasing member 222 comprise an elastomer 55 of ball receiver 320. As discussed above with respect to 

material which preferably has a spring rale of approximately biasing member 22, biasing member 322 exerts a force on 

50 N/mm to 120 N/mm. ball receiver 320 to press ball receiver 320 longitudinally 

As assembled, ball receiver 220 is substantially encased along sleeve 326 such that cylindrical walls 320c of ball 

by sleeve 26, as shown in FIG. 6. Biasing member 222 has receiver 320 are pressed radially inwardly around spherical 

a longitudinal length such that planar surface 2226 engages 60 member 166 of mount 16, as ball receiver 320 is moved 

fiat planar surface 224/ of ball member 224 within guide toward and engages tapered end 326a of sleeve 326, thereby 

walls 224e. As assembled, biasing member 222 of ball facilitating pivotal engagement of connecting arm 314 on 

receiver 220 is compressed such that biasing member 222 mount 16, while substantially precluding removal of ball 

exerts a longitudinal force against base portion 220a. 166 from sleeve 326. Although shown as a coil spring, 

Tapered ends 26a of sleeve 26 prevent further longitudinally 65 biasing member may be any other known means for exerting 

outward movement of ball receiver 220, since outer ends a biasing force on socket 320, and may be integrally formed 

220// of cylindrical side walls 220c become wedged between therewith, similar to biasing member 222 and socket 220, 
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discussed above, without affecting the scope of the present 
invention. End 326a may be formed into the tapered or 
narrowed end after insertion of biasing member 322, ball 
receiving socket 320, and ball member 166 into cavity or 
recess 3106. 

Therefore, the present invention provides an interior rear- 
view mirror support assembly which may be pivotally' 
attached to a ball mount at a windshield or headliner or 
console of the vehicle. The support assembly may provide 
one or more pivotabie ball and socket joints which facilitate 
pivotal movement of an accessory, such as an interior 
rearview mirror, relative to the substantially fixed ball mount 
on the window or headliner of the vehicle. A biasing member 
is positioned within a portion of the mounting assembly to 
maintain a tight grip on the ball member of the mount, while 
allowing rotational movement between the ball mounl and a 
ball receiver within the support assembly. The biasing 
member is maintained in alignment with the ball receiver via 
at least one annular, cylindrical guide wall extending lon- 
gitudinally along a portion of the support assembly. The 
guide wall substantially precludes lateral movement of the 
biasing member to maintain the biasing member in a proper 
orientation with respect to the ball receiver and support 
assembly, such that the force exerted by the biasing member 
on the ball receiver remains in substantially the same 
direction and is substantially constant to provide a substan- 
tially constant gripping force of the ball mounl by the ball 
receiver. The present invention further provides reduced 
vibration in the interior rearview mirror due to the rigid 
connection of the mirror ball member with the arm or sleeve 
and the substantially uniform engagement of the ball mounl 
via the aligned biasing member and the cylindrical walls of 
the ball receiver. 

Referring now to FIGS. 9-11, an alternate embodiment 
400 is disclosed which comprises a mount 416 and a 
mounting arm 414, which pivotally connects to the mount 
416 at one end and to an interior rearview mirror at an 
opposite end. The interior rearview mirror may comprise 
one or more electronic components, such that a mirror 
wiring harness or the like (not shown) may be routed to the 
mirror to provide power and/or control of the electronic 
accessories via a vehicle wiring harness al the headliner of 
the vehicle. Mounl 416 is preferably a breakaway mount, 
such as disclosed in commonly assigned U.S. Pat. No. 
5,820,097, issued to Spooner, the disclosure of which is 
hereby incorporated herein by reference, but may be other 
button or channel mounts, without affecting the scope of the 
present invenlion. 

Mount 416 preferably comprises a breakaway resilient 
retainer 416a, which is adapted to engage a button (not 
shown) secured to the windshield. Retainer 41 6a comprises 
a plurality of mounting flanges 4166 for removably securing 
the retainer to the button, and a ball receiving socket 416c 
for pivotally receiving a ball member therein, as discussed 
below. Mounl 416 further comprises a casing 416d which is 
mountable on retainer 416a to cover the retainer and provide 
a finished appearance to the mounl 416. Preferably the cover 
416d comprises a molded polymeric, plastic material, which 
may further include a channel 416c for a mirror wiring (not 
shown) to be routed and secured therethrough. 

Mounting arm 414 is preferably a double ball arm, which 
comprises a central shaft portion 414a and opposite ball 
members 4146 and 414c. Ball members 4146 and 414c are 
attached to respective neck portions 414d and 414c al 
opposite ends of shaft portion 414a. A first ball member 
4146 is pivotally connectable to ball receiving socket 416c 
of mounl 416, while the second ball member 414c is 
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pivotally secured within a ball receiving socket of the 
interior rearview mirror (nol shown). A socket such as that 
shown in embodiment 310 would be suitable. Mounting arm 

414 further comprises a cover member 415, which substan- 
5 lially encases shaft portion 414a of arm 414. Preferably, as 

shown in FIG. 10, cover member 415 is slotted along its 
entire length to facilitate expansion of the slot or opening 
415e for insertion of shaft 414^ there within. Cover member 

415 is biased to return to its closed position to secure shafl 
10 414*7 within cover member 415. Cover member 415 pref- 
erably comprises a plastic material, such as polypropylene, 
EPDM, or the like, and is preferably moldable in a desired 
color to match the interior rearview mirror or interior color 
scheme or trim of the vehicle. As shown in FIG. 10, cover 

1S member 415 has a generally circular cross-section, which 
defines a generally circular passageway 415/7 extending 
therealong. A channel or groove 4156 is also provided along 
passageway 415a to provide a passageway for ihe mirror 
wiring harness between the wiring channel 416c of mounl 

20 416 and the interior rearview mirror. 

It is further envisioned that cover member 415 may 
further comprise a recess 415c and a slotted cover plate 416d 
which covers or encloses recess 415c. Recess 415c may 
contain scented inserts or the like, for providing an air 

25 freshener in the vehicle, which would not be visible to an 
occupant of the vehicle. Additionally, recess 415c may be 
positioned substantially adjacent to wiring groove or chan- 
nel 4156, such that the scented inserts may be of the type 
whereby performance is enhanced through heating, with the 

30 heat being provided by the resistance in the wiring when one 
or more of accessories associated with mounting arm 414 is 
in use. 

Referring now to FIG. 11, an alternate embodiment of the 
invention comprises a mounting base 516, a mounting arm 

35 514 and an accessory such as an interior rearview mirror 
510. The interior rearview mirror may comprise one or more 
electronic accessories, such that a mirror wiring 511 is 
connectable between interior rearview mirror 510 and a 
vehicle wiring harness or wiring (nol shown). Mounl 516 is 

40 mountable to an interior surface of the windshield and 
comprises a mounting button or the like 516a and a ball 
receiving mounting retainer 5166, which is mountable to 
button 516tf to secure mount 516 to the windshield or the 
like. Retainer 5166 preferably comprises a ball receiving 

45 socket 516c for receiving a ball member, as discussed below. 
Preferably, a wiring passageway S16d is provided in retainer 
5166 to facilitate routing of the mirror wiring through the 
retainer and into ball receiving socket 516c. Preferably, 
retainer 5166 further comprises a cover to provide a finished 

so appearance to the mount 516. The cover preferably com- 
prises a plastic material* which may be molded in color to 
match the color of the trim or accessories of the vehicle. 

Mounting arm 514 is preferably a double ball mounting 
arm, which comprises a central shaft portion 514a and a ball 

55 member 5146 and 514c positioned at opposite ends of the 
shafl portion 514fl. A passageway 514d is provided through 
mounting arm 514, preferably through a center portion of 
ball members 5146 and 514c and shaft portion 514a, for 
receiving and routing the mirror wiring 511 from passage- 

60, way S16d of mounl 516 to a corresponding passageway 
510ff of interior rearview mirror 510. Mirror assembly 510 
comprises a ball receiving socket 5106 for receiving ball 
member 514c of arm 514 and a wiring passageway 5106 for 
receiving the mirror wiring from passageway 514d and arm 

65 514. Ball receiving socket 516c of mounl 516 likewise 
receives ball member 5146 of arm 514, such that the wiring 
which is routed through passageway S16d in mount 516 is 
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farther routed through passageway 514d of arm 514 and into 
passageway 5106 of interior rearview mirror 510. 
Preferably, passageway S14d is flared outwardly at eilher 
end to facilitate movement of the mirror wiring as one or 
both ball members are pivoted within their respective 
sockets, thereby substantially reducing the possibility of 
cutting or damaging the wiring as the mirror and/or arm 514 
are pivoted relative to the mount 516. 

Changes and modifications in the specifically described 
embodiments can be carried out without departing from the 
principles of the invention, which is intended to be limited 
only by the scope of the appended claims, as interpreted 
according to the principles of patent law. 

The embodiments of the invention in which an exclusive 
properly right or privilege is claimed are defined as follows: 
1. An interior rearview mirror system comprising: 
a vehicle having an interior portion; 
a mounting base adapted for mounting to said interior 

portion of said vehicle; 
said interior portion of said vehicle comprising at leasl 
one of (a) a windsjuejo^p^iojn, said windshield portion 
includ ing a mirror mounting ^bujtpji,juTdJb) a header 
portion^ said mountlngbase including a first ball mem- 
ber extending iherefrom; 
an interior rearview mirror body comprising a reflective 
element and a casing, said reflective element providing 
a rearward view of said vehicle when said vehicle is 
operated; and 

a mounting arm pivolally securing said inierior rearview 
mirror body lo said mounting base, said mounting arm 
comprising a biasing member and a ball receiver, said 
ball receiver comprising a ball receiving portion for 
pivolally receiving said first ball member therein and a 
biasing member receiving portion for al least partially 
receiving said biasing member therein, said biasing 
member receiving portion_^eJng_ppposite„saidJ3.all 
receiving portion, said biasing member receiving por- 
tion having an inner portion and an ouler circumferen- 
tial portion, said inner portion comprising a substan- 
tially continuous planar surface radially inwardly of 
said ouler circumferential portion, said biasing member 
engaging said generally planar surface of said inner 
portion, said outer circumferential portion of said bias- 
ing member receiving portion comprising a circumfer- 
ential guide wall extending longitudinally from and 
circumferentially around said generally planar surface, 
said circumferential guide wall being configured to 
maintain alignment of said biasing member with said 
ball receiver, said mounting arm further including a 
sleeve which at leasl partially encases said ball receiver 
and said biasing member. 

2. The interior rearview mirror system of claim 1, wherein 
said ball receiver pivolally receives said ball member of said 
mounting base. 

3. The interior rearview mirror system of claim 2, wherein 
said biasing member engages said biasing member receiving 
portion and biases said ball receiver toward said ball mem- 
ber .to pivolally secure said ball member to said ball receiver. 

4. The interior rearview mirror system of claim 3, wherein 
said circumferential guide wall extends within said sleeve at 
leasl partially along said biasing, member to align said 
biasing member within said sleeve. 

5. The interior rearview mirror system of claim 4, wherein 
said circumferential guide wall comprises an annular ring. 

6. The interior rearview mirror system of claim 5, wherein 
said substantially continuous planar surface is disposed al a 
base of said annular ring. 
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7. The interior rearview mirror system of claim 4, wherein 
said sleeve narrows at least one end, said at leasl one end 
corresponding to said ball receiver, said narrow end being 
operable to clamp said ball receiver about said ball member 
of said mounting base in response to said biasing member 
biasing said ball receiver toward said narrow end of said 
sleeve. 

8. The interior rearview mirror system of claim 1, wherein 
said circumferential guide wall comprises an annular ring. 

9. The interior rearview mirror syslem of claim 8, wherein 
said substantially continuous planar surface is disposed at a 
base of said annular ring. 

10. The interior rearview mirror syslem of claim 1, 
wherein said mounting base is secured to said interior 
surface of said windshield of said vehicle. 

11. The interior rearview mirror syslem of claim 10, 
wherein said mounting base is removably secured to said 
mirror mounting button all ached to said interior surface of 
said windshield portion of said vehicle. 

12. The interior rearview mirror system of claim 1, 
wherein said mounting base is secured to said header portion 
of said vehicle. 

13. The interior rearview mirror system of claim 1, 
wherein said reflective element comprises an clcctrochromic 
reflective element. 

14. The interior rearview mirror system of claim 1, 
wherein said biasing member comprises a coil spring. 

15. The interior rearview mirror system of claim 1, 
wherein said interior rearview mirror body has a weight 
equal to at least approximately 300 grams. 

16. The interior rearview mirror system of claim 1, 
wherein said mounting arm is pivolally secured lo bolh said 
mounting base and said interior rearview mirror body. 

17. The interior rearview mirror syslem of claim 16, 
wherein said mounting arm further comj3riscs_aj> econd ball 
member at aj^ejia^posi^^ 

ball member being pivolally received by said casing of said 
interior rearview mirror body. 

18. The interior rearview mirror system of claim 17, 
wherein said second ball member comprises a second bias- 
ing member receiving portion having a second inner portion 
and a second outer circumferential portion for maintaining 
alignment or said biasing member, said biasing member 
engaging said second inner portion. 

19. The interior rearview mirror system of claim 18, 
wherein said second ball member is secured by an end of 
said sleeve having a narrowed opening. 

20. The interior rearview mirror system of claim 19, 
wherein said second ball member is further secured by at 
least one dimple in said sleeve. 

21. The interior rearview mirror system of claim 18, 
wherein said reflective element comprises a prismatic reflec- 
tive element. 

22. The inierior rearview mirror system of claim 1, 
wherein said inierior rearview mirror body has a weight 
equal lo al least approximately 500 grams. 

23. An interior rearview minor system comprising: 
a vehicle having an interior portion; 

a mounting base adapted for mounting to said interior 

portion of said vehicle; 
said interior portion of said vehicle comprising al leasl 
one of (a) a windshield portion, said windshield .portion., 
including a mirror mounting button, and (b) a header 
portion, said mounting base comprising a first ball 
member extending iherefrom; 
an interior rearview mirror body comprising a casing and 
a reflective element, said reflective element providing a 
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rearward view of said vehicle when said vehicle is 
being operated; 

a mourning arm pivotal ly securing said interior rearview 
mirror body to said mounting base, said mounting arm 
comprising a first ball receiver at a first end for pivot - 
ally securing to said first ball member, a second ball 
member at a second end pivotally securing to said 
interior rearview mirror body, and a biasing member 
positioned between said first ball receiver and said 
second ball member, said_firstend _bejng_gej)eraljy. 
opposite said se cond end, said first ball receiver having 
a first ball receiving portion and a first biasing member 
receiving portion, said first biasing member receiving 
portion having a first inner portion and a first outer 
circumferential portion, said second ball member 
including a second biasing member receiving portion, 
said second biasing member receiving portion having a 
second inner portion and a second outer circumferential 
portion, said mounting arm further including a sleeve 
which at least partially encases said first ball receiver, 
said biasing member and said second ball member; and 

wherein each end of opposite ends of said biasing member 
engages a respective one of said first and second inner 
portions, said first and second inner portions defining 
respective substantially continuous planar surfaces 
radially inwardly of said first and second outer circum- 
ferential portions, each of said first and second outer 
circumferential portions comprising a guide wall 
extending longitudinally from and circumferenlially 
around a. respective one of said first and second inner 
portions, said each end of said opposite ends of said 
biasing member being within said sleeve and engaged 
with a respective one of said first and second inner 
portions and aligned between said first ball receiver and 
said second ball member by a respective one of said 
guide walls of sad first and second biasing member 
receiving portions engaging at least a portion of an 
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outer surface of said each end of said opposite ends of 
said biasing member. 

24. The interior rearview mirror system of claim 23, 
wherein said guide wall of said first and second biasing 
member receiving portions comprise annular guide rings. 

25. The interior rearview mirror system of claim 24, 
wherein said first and second substantially continuous planar 
surfaces is disposed at a base of a respective one of said 
annular guide rings. 

26. The interior rearview mirror system of claim 23, 
wherein said reflective element comprises an electrochromic 
reflective element. 

27. The interior rearview mirror system of claim 23, 
wherein said reflective element comprises a prismatic reflec- 
tive element. 

28. The interior rearview mirror system of claim 23, 
wherein said first ball receiver comprises an elastomeric 
material. 

29. The interior rearview mirror system of claim 28, 
wherein said first ball member and said second ball member 
comprise aluminum. 

30. The interior rearview mirror system of claim 23, 
wherein said biasing member comprises a coil spring. 

31. The interior rearview mirror system of claim 23, 
wherein said interior rearview mirror body has a weight 
equal to at least approximately 300 grams. 

32. The interior rearview mirror system of claim 23, 
wherein said interior rearview mirror body has a weight 
equal to at least approximately 500 grams. 

33. The interior rearview mirror system of claim 23, 
wherein said m ounting base is adapted to be mount e d to said 
interior surfaceoT said windshield of s aid vehicleTj 

34. The interior rearview mirror^system of claim 23, 
wherein said mounting base is adapted to be mounted to said 
header portion of said vehicle. 

***** 
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Mr. Xiaoda Xiao 
President & CEO 
ZX, Invention 
135 Belchertown Road 
Amherst, MA 01002 

Dear Mr. Xiao: 

This responds to your letter seeking an evaluation of your product (the Vector 
Blind Spot Mirror enclosed with your letter), in order to determine whether the mirror, 
when properly installed, blocks the front windshield or shakes during driving. Because, 
we do not conduct certification testing or offer product endorsements, we are unable to 
provide such an evaluation. The following discussion briefly explains how our Federal 
motor vehicle safety standards (FMVSSs) operate and how they may pertain to your 
product. 

By way of background information, the National Highway Traffic Safety 
Administration (NHTSA) is authorized to issue FMVSSs that set performance 
requirements for new motor vehicles and items of motor vehicle equipment. NHTSA 
does not provide approvals of motor vehicles or motor vehicle equipment. Instead, it is 
the responsibility of manufacturers to certify that their products conform to all applicable 
safety standards (see 49 CFR Part 571) before they can be offered for sale. NHTSA 
enforces compliance with the standards by purchasing and testing vehicles and 
equipment, and we also investigate safety-related defects. 

As you are probably aware, FMVSS No. Ill, Rearview Mirrors, sets forth 
requirements for mirrors on new passenger cars, multipurpose passenger vehicles, trucks, 
buses, school buses, and motorcycles in order to provide a clear and reasonably 
unobstructed view to the rear (49 CFR 571.111). New vehicles must be certified as 
complying with the requirements of FMVSS No. 1 1 1 , as well as all other applicable • 
standards. 

However, the packaging and descriptions of your product suggest that it would 
not be installed on the vehicle as original equipment, but instead, it would be sold as 
aftermarket equipment. Accordingly, we believe that your product would be a 
supplemental mirror that is not covered by FMVSS No. 1 1 1, so you would not have any 
corresponding certification responsibilities under our standards. 
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